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... With the B-complex, C and K vitamins suggested -by authorities! 

in nutrition for conditions of stress such as severe infections. When the 
patient is on anti-infective therapy with such widely used antibiotics 
as Tetracyn®* or Terramycin®¥ shorter illness and faster recovery 
may result from stress fortifying the patient with vitamins, while 
rapidly controlling susceptible infections with an effective antibiotic. 


1. Pollack, H., and Halpern, S. L.: Therapeutic Nutrition, Prepared in Collaboration with 


the Committee on Therapeutic Nutrition, Food and Nutrition Board, National Research 
Council, Washington, D.C., 1952. 
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bronchial aspiration. 
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less steel, is manufactured in three sizes to 

fit any patient from infant to adult . 

Sizes 28F, 30F, 42F. All blades fit the 

Crowe-Davis or similar mouth-gags. Set of 

three $40, Individually $15. 
*Barton, R. T.: Instrument for endotracheal anesthesia during oro-pharyngeal surgery. J. A. M. A. 153:1017 
(Nov. 14) 1953. 
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If your patient is 
HARD-OF-HEARING 
he needs three things... 


1. A hearing aid suited to his particular type of 
deafness. SONOTONE has many models—one 
of them will help him to hear better. 


2. Friendly guidance in choosing his aid and in 
teaching him to use it. SONOTONE Consultants 
have the training and the experience to help 
him. 


3. Uninterrupted hearing. If his hearing aid 
doesn’t work— whatever the reason—the con- 
sequences may be serious. No matter where 
he purchased his SONOTONE, he received with 
it a guarantee of uninterrupted hearing— 
renewable annually at a reasonable fee. Any 


SONOTONE office will honor this guarantee, 
including on-the-spot adjustments and repairs. 
He walks out hearing. 

If your patient has a hearing aid problem sug- 
gest he see SONOTONE first. SONOTONE has over 
400 of its own offices in the United States. One 
of them is reasonably near you. Consult the tele- 
phone directory for the address or write Dept. 

A-85, Sonotone Corporation, Elmsford, N. Y. 


SONOTONE 


A Lifetime Program for Better Hearing 
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se with Streptomycin 


H. OPPENHEIM, M.D., Louisville 


Streptomycin and dihydrostreptomycin, 


with or without paraaminosalicylic acid 
(PAS), have revolutionized the treatment 
of tuberculosis, particularly in the field of 
otolaryngology. Sufficient favorable experi 
ence with these antibiotics has been accum 
ulated in patients suffering from laryngeal 
or bronchial tuberculosis. Similar, if slightly 
successful, results have been achieved 
the 


less 


in tuberculosis of middle ear and 


pharynx. 

There remain some areas within our 
specialty where tuberculosis appears so in 
frequently that it becomes nearly impossible 
for a single observer to render a conclusive 
opinion regarding the therapeutic results 
obtained. It 1s the purpose of this paper to 
contribute to the scant literature existing on 
tuberculosis involving the maxillary sinus or 


the lip and tongue. At the same time the 


effects of streptomycin therapy, with or with 
out P.\S, in these lesions are recorded. 


A. TUBERCULOS!S OF THE MAXILLAR 


SINUS 

Purulent paranasal sinusitis of nonspecific 
origin occurs fairly frequently in the presence 
Statistical data 


of pulmonary tuberculosis. 


on this subject, based upon autopsy material, 
Submitted for publication Feb. 21, 1955 
Presented as a candidate’s thesis in partial ful- 

fillment of the requirements for membership in the 

Rhinological and Oto 


American Laryngological, 


logical Society, Inc. 





vary with different authors from an in 
cidence of 10% -49%.* (In the last in- 
stance, examinations were limited to the 


maxillary sinus exclusively. ) 

On the other hand, most investigators are 
in agreement that ciinical tuberculosis of the 
paranasal sinuses constitutes a most unusual 
finding. Myerson“ states: ‘Tuberculosis 
of the paranasal sinuses is so rare that it is 


not mentioned in most textbooks.” The same 


1 


author observed only a single patient suffer 


ing from this condition during a five-year 
rculosis hospital. St 


Negus 


period at a large tub 


Thomson and discuss the 


Clair 
subject in three lines. 

The maxillary antrum is by far the most 
frequent seat of tuberculous infection of the 
paranasal sinuses which may become clini 
cally involved. Gleitsmann,** in 1907, col 
lected 20 


sinusitis from the world literature. Hersh,"* 


cases of tuberculous maxillary 
in 1938, was able to add seven more cases, 
including his own. Radner and Pinkerton,*? 
in 1944, published a 


involving both 


tuberculosis 


1948, a 


case of 


maxillary antra. In 


case of tuberculous maxillary sinusitis was 
reported by Hara and Crane,*® to which 
reference will be made later. Hore and Kir 


1949 with a case 


involving the antrum and ethmoid labyrinth 


il ientetieeeeeeenne 


chenberger '* followed in 


and 97. Ver 
Contribution a l'étude de la tuberculose des 


* References 22, 28, 49, 60, 73, 
nieuwe 
inus de la face, cited by Fallas.?# 


35, 41, and 47. Zarniko 


Krankheiten der Nase und des Nasenrachens, 


7 References 23, 24, 29, 
( ited 
by Fallas.24 


119 
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Hoogenhuyze and deKleyn*! described 
two cases in which a tuberculous process of 
the ethmoid sinus penetrated into the maxil- 
lary antrum. However, tuberculous changes 
in that cavity could not be demonstrated in 
either insance. Two similar patients were 
observed by Dorner ** and Frey,*® respec- 
tively. Panse’s * case affected the maxillary 
and sphenoid sinuses. Tuberculous pansinus- 
itis was reported in several persons by 
Lederer and Livingston,® Levy,®* and Lock- 
ard.** 

Therefore, up to 1949, a total of about 
30 instances of tuberculosis involving the 
maxillary antrum alone were published. 
Since that time only one additional case of 
maxillary sinusitis of tuberculous origin 
seems to have appeared in the literature.* 
The paucity of tuberculous involvement of 
the antrum may justify the reporting of such 
a case. Furthermore, this patient represents, 
to my knowledge, the third published in- 
stance of a person treated with streptomycin 
for this disease, and the first one observed 
over a period of more than three years. 

Tuberculosis of the maxillary sinus at- 
tacks men more frequently than women. No 
age escapes the disease. While most cases 
occur in adults, there exists an interesting 
report of tuberculosis of the maxillary bone 
and its sinus in an infant.” 


Instances of alleged primary tuberculosis 


of the paranasal sinuses have been reported 
by Coakley,’® Demme,” Finder,”* Frey,” 
Gaudier,®® Gibson,*! Keckwick,** Neufeld,’° 


and Vernieuwe.t However, there still exists 


some controversy as to their primary origin. 
The majority of cases of tuberculous sinusitis 
develop secondary to a pulmonary or an 
extrapulmonary Mill ** 
tuberculous maxillary sinusitis in the pres- 


focus.§ observed 
ence of tuberculous laryngitis. 

Direct extension from neighboring organs 
or implantation of bacilli by way of the blood 
stream accounts for the majority of tuber- 
culous lesions in the antrum. Tuberculous 


LL ———— 
t Vernieuwe: Contribution a l’étude de la tuber- 
culose des sinus de la face, cited by Fallas.*4 


§ References 33, 48, 56, and 101. 
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A. ARCHIVES OF OTOLARYNGOLOGY 
sinusitis resulted subsequent to a tuberculous 
process of the nose or of the maxillary bone 
in 12 out of 20 cases collected by Gleits- 
mann.** A similar report appeared in 1951.'°° 
A number of cases have been described in 
which tuberculous involvement of a 
socket was followed by a breakthrough into 
the maxillary sinus.|| The molar and pre- 


tooth 


molar regions were the favorite sites of the 
perforations. Antral tuberculosis by exten- 
sion from the eye or the nasolacrimal pas- 
sages is apparently unknown. 

Gross pathological changes found in tuber- 
culosis of the maxillary sinus may be divided 
into three groups: 

In the first group, only the mucosal layer 
is involved. The sinus is filled with thickened 
tissue. 
Granulations are usually found, with or 
without 


mucosa and often with polypoid 


formation, in the 
Tubercle bacilli cannot always be demon- 


pus antrum. 
strated in the secretions obtained by antral 
puncture. The diagnosis of this type is, as 
a rule, only possible by histologic examina- 
tion of tissue removed by operation or 
biopsy. Even then, foreign-body reactions in 
the mucosa of the sinus must be excluded.** 

The second group is manifested by addi- 
tional involvement of the surrounding bone, 
in the presence of caseation, fistulae, or 
sequestra. 

The third group is represented by the 
tuberculoma. It is of extremely rare occur- 
rence. Only a single case of this type has 
been described.** 

The histologic features of tuberculous 
lesions are too well known to be mentioned 
here. They may be found in some of the 
ensuing case reports. 

The diagnosis can sometimes be deter- 
mined by isolation of the tubercle bacilli 
from the antral washings. The tuberculous 
nature of the disease becomes established by 
histologic examination of tissues removed at 
operation. The possibility of syphilis or a 
ae 

References 10, 17, 18, 21, 70, 71, 81, 82, and 96. 
Brindle, and Koschier, cited by Fallas.*4 
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malignant growth may be excluded by these 
procedures. 

The symptoms of 
depend on the site and the extent of the 
disease. Mucoid or purulent discharge, post- 
nasal drip, and nasal obstruction, with or 


tuberculous sinusitis 


without anosmia, are early signs. As the 
disease progresses, there appear nosebleeds, 
nausea, and vertigo, together with headaches, 
local pain, and signs of involvement of 
neighboring organs. Complications arise with 
the invasion of important structures. They 
range from lacrimation and swelling of the 
eyelids to blindness and meningitis. 

The prognosis is guarded, but appears to 
be somewhat better in cases where the dis- 
mucous membrane. 


ease is limited to the 


Heretofore most cases with bone involve- 
ment ended fatally. The general outlook is 
influenced by the status of the disease else- 
where in the body. 

Most authors consider surgery the only 
promising therapy for tuberculous sinusitis. 
Several radical operations on the sinuses 
involved have been performed, with gratify- 
ing results. Surgery of the maxillary antrum 
offers a better hope for cure than operations 
on other sinuses. Iodoform and chaulmoogra 
oil have been used, with satisfactory results, 
postoperatively.*® 

Streptomycin or dihydrostreptomycin, 
with or without PAS, in addition to surgi- 
cal procedures, may prove to be of distinct 
benefit, particularly in cases of predomin- 
antly mucosal involvement. Only two reports 
regarding the use of these antibiotics in 
tuberculous sinusitis could be found in the 
literature.# The first patient died of heart 
disease after four months’ observation.** The 
other one was cured 19 months after surgery 
and a course of 3.0 gm. of streptomycin 
weekly, injected intramuscularly for a period 
of 13 weeks.*! 

Case 1.—J. F. 


suffered from pulmonary tuberculosis of the rein- 


L., a 30-year-old white man, 
fection type in October, 1949. Chest x-rays revealed 
bilateral upper lobe disease, with cavitation in the 
right lung. The sputum was positive for tubercle 


a 


# References 31 and 36. 


bacilli. Right artificial pneumothorax was begun 
in January, 1950, and followed by a right pneumo- 
nolysis in July, 1950. All sputa, with the exception 
of a gastric culture in April, 1950, became negative 
for tubercle bacilli. 

In January, 1951, the patient complained of severe 
right supraorbital headaches radiating into the 
right neck. In addition, for the first time since 
April, 1950, concentrated 
for tubercle bacilli, in spite of the stabilization of 


sputa became positive 


the pulmonary disease. Transillumination and 
x-rays of the paranasal sinuses revealed cloudiness 
of the right maxillary antrum. In January and 
again in February, 1951, punctures of the right 
antrum produced 10 cc. of yellow creamy pus on 
each occasion. Both specimens were positive for 
tubercle bacilli by culture and guinea-pig inocula- 
tion. These organisms were sensitive to 37 of 
streptomycin. X-rays of the right maxillary antrum 
after injection with iodized oil (Lipiodol) showed 
marked thickening of the mucous membrane. 

A right nasoantral window was created in 
February, 1951. Examination of the antral mucosa 
removed through this window by curettage origi- 


In May, 


per- 


nally showed only inflammatory tissue. 
1951, a right Caldwell-Luc 
formed. Purplish granulation tissue in the medial 


operation was 
superior corner of the antrum was removed. Histo- 
logic examination of this tissue revealed tuber- 
culosis. 

The patient received 1.0 gm. of streptomycin 
intramuscularly daily without PAS. From that time 
on, all sputa remained consistently negative for 
acid-fast bacilli. The patient lost his headaches and 
gained weight. He was discharged with the disease 
apparently arrested, and has remained without com- 


plaints for more than three years. 


Comment.—In view of the absence of 
tubercle bacilli in the sputum for over eight 


months previous to the diagnosis of sinusitis, 


it appears reasonable to ascribe the sudden 


reappearance of sputum positive for tubercle 
bacilli to drainage originating in the right 
maxillary antrum. Furthermore, no positive 
sputum (by culture or gastric lavage) has 
been obtained since the institution of strep- 
tomycin therapy after operation. The ques- 
tion whether either the Caldwell-Luc pro- 
cedure or streptomycin alone could have 
produced the same results cannot be an- 
swered definitely. It is believed, however, 
that streptomycin was helpful in preventing 
or arresting a future spread of the disease 
into the surrounding structures. 
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B. TUBERCULOSIS INVOLVING THE 
LIP AND TONGUE 

Oral tuberculosis is a comparatively un- 
common disease, in spite of the poor hygiene 
prevailing in the mouths of many patients 
suffering from tuberculosis.* \arious theories 
explaining this rarity have been formulated : 
the resistance of thickened epithelium to in- 
vading organisms ; the protective and germi- 
cidal action of saliva; the rich blood supply 
of the region; the constant movement of the 
tongue and cheek, preventing prolonged 
contact with the bacilli; the antagonistic 
action of various bacteria among themselves. 

The different aspects of oral tuberculosis 
and its therapy have recently been discussed 
in some detail.¢ They are omitted here, 
except for specific lesions of the lip and 
tongue. 
1915, 
* found among 661 tuberculous lesions 


Reviewing the literature in Car- 


mody ? 
of the mouth 48 on the lips and 277 on the 
tongue. He stated that in oral tuberculosis 
the lips are infrequently involved. Tuber- 
culous lesions of the lips are exceeded in 
rarity only by those of the hard palate and 
salivary glands. But McPherson and Gregg,”' 
adding a case in 1924, remark that a tuber- 
culous ulcer of the lip is perhaps the rarest 
form of all types of oral tuberculosis. Ivy 
and Appleton ** reported three cases of 
tuberculosis of the gums, one of which spread 
to the lower lip. In 1927, Rubin * collected 
72 cases of tuberculosis involving the buccal 
membranes. Of these, 6 were located on the 
lips and 16 on the tongue. Stahler °’ was able 
to find 30 reports of solitary or primary 
tuberculosis of the lip up to 1938. Discussing 
two cases in detail, he emphasizes the varia- 
tion of clinical characteristics and demon- 
strates the impossibility of diagnosing the 
disease without biopsy. He also quotes an 
internist who had never seen tuberculosis of 
the lip in 20,000 patients suffering from 
pulmonary tuberculosis. Shengold and Shein- 
gold ** found 4 cases on the lips and 4 on 


the tongue among 20 tuberculous lesions of 
<item 


14 and 84. 


+ References 13, 72, and 89. 
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the mouth. One case each of tuberculosis of 


the lip was reported in 1950,** 1952,'"" and 


1953,'* respectively. Altogether about 90 


cases of labial tuberculosis have been re 
corded. 

Tuberculosis of the tongue, although not 
as rare as tuberculosis of the lip, is uncom 
mon. Less than 500 cases have been reported, 
but more statistical data are available for 
lesions in this location than for tuberculosis 
of the lips. The tongue, among all organs of 
the oral cavity, is most frequently the seat 
of a tuberculous infection. From 46%-63.3% 
of all tuberculous lesions of the mouth are 
located in the tongue.* 

According to Morrow and Miller,°* Mor- 
gagni described lingual “tubercles” in 1761, 
but the 
of the tongue was reported by Portal in 


first authentic case of tuberculosis 
1804. The first autopsy case was published 
by Virchow in 1864 (cited by Farber and 
associates *°). 

Willigk “’ found 2 cases of lingual tuber 
1317 (0.15% ). 
D’Aunoy and associates *® state that among 
730,524 admissions, 24,548 of 


for tuberculosis, only 5 


culosis patients 


19 


among 
which were 
lingual 
IQ 


cases of 


tuberculosis were encountered within 


years. Up to 1937, they could find only 357 
cases of lingual tuberculosis reported in the 
Cases 


Bryant * discovered 9 


(0.13%) in 7000 patients suffering from 


literature. 


far-advanced pulmonary tuberculosis. Myer- 
son ® found 31 cases of lingual tuberculosis 
among 9735 tuberculous patients (0.32% ). 
Thirty (0.37% ) 8204 
admissions were reported by Titche ** in 
1945. Motta and Novak ** published 10 cases 
in 1949, Zmajevich '** saw only 1 case of 


cases occurring in 


lingual tuberculosis among 12,369 patients, 
but he observed 5 cases among 1500 tuber 
culous patients (0.33%). 
Castigliano and Shigeoka** found only 
eight cases of proved tuberculosis of the oral 
cavity from 1909 to 1950. Five of these eight 
cases involved the tongue. During the same 
period of time about 2200 cases of intraoral 
epidermoid carcinoma came under their care. 
Until 1941, about 400 cases of lingual 
tuberculosis had been published, but only 35 
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had been autopsied. In 141 consecutive 
autopsies 28 cases (19.9%) of tuberculosis 
of the tongue found.*® At 
lingual tuberculosis is therefore much more 


were autopsy, 
frequently encountered than clinically. This 
fact was also pointed out by Canuyt."' 

As to the location of tuberculous lesions 
of the tongue, Carmody '* indicated the fol- 
lowing order of frequency: tip, border, dor- 
sum, base. The location on the dorsum of 
the tongue was most frequently found by 
Valtan.** Katz ** saw the majority of the 
lesions on the base. According to Brodsky,° 
the the 
usual seat of the disease. But Titche ** re- 


dorsum or lateral border is most 
marked that there seems to be no definite 
site or predilection, although the lateral 
margins and the tip of the tongue appear to 
be most commonly involved by the disease. 

Nearly all 


tongue are found in white males. Only very 


tuberculous lesions of the 
few cases seem to have occurred in Negroes. 
The incidence of the disease is about three 
times as great in the male as in the female.§ 
According to others,|| the ratio is six to one. 
the 
their cases to occur in the second and third 
the 


Some authors found majority of 


decades.{ Others encountered largest 
number in the fourth decade.# 


With a few exceptions,* most investiga- 
tors agree that oral tuberculosis always occurs 
secondary to disease of the lung or an extra- 
pulmonary focus.+ Tubercle bacilli from a 
primary lesion may reach the tongue and 
lips by four theoretical ways: by actual con- 
tact, by direct extension, by the blood stream, 
and by the lymphatics. Ornstein ** favors 
the hematogenous route, because experience 
has shown that oral tuberculosis: occurs in- 
frequently in the presence of pulmonary 
tuberculosis with sputum heavily laden with 
bacilli. Conversely, there is evidence that 
oral tuberculosis prevails in the presence of 

t References 46 and 86. 

§ References 75 and 8&4. 

|| References 55 and 89. 

{| References 46 and 67. 

# References 3, 20, 25, 27, and 93. 

* References 54, 55, and'94."' 

+ References 9, 50, 69, 74, and 75. 


pulmonary tuberculosis in which there ts 


difficulty in demonstrating bacilli in the 
sputum, 

According to Brodsky,’ tuberculosis of the 
tongue assumes the following forms: ulcer, 
fissure, granuloma, tuberculoma, and _ glos- 
sitis. Ulceration is by far the commonest and 
also the severest type.** The ulcers show an 
irregular outline, undermined edges, and fre- 
quently are covered with a grayish exudate. 
No induration is present, in contrast to can- 
cerous lesions. The commonest complaint 
consists in painful deglutition, particularly 
if the disease assumes the form of an ulcera- 
tion, 

The 


those of syphilis and malignant growths.'’” 


lesions must be ditferentiated from 
lor obvious reasons, a lesion on the lip or 


tongue cannot be considered to be tuber- 
culous in nature merely because of the pres- 
ence of sputum positive for tubercle bacilli. 
Therefore a biopsy should always be per- 
formed. 

The prognosis of tuberculous lesions of 
the lip and tongue heretofore has been poor, 
especially in the presence of ulceration. 
Granuloma gave a somewhat better outlook. 
Once established, the lesions develop  in- 
dependently of the progress of the pulmo- 
nary clisease. 

The conventional treatment of tuberculosis 
formerly employed was unsatisfactory be- 
cause it afforded only palliation. By topical 
application of caustics or the direct cautery, 
as well as by surgery,$ it was hoped to ob- 
tain the destruction of the localized lesion, 
and 
the 


Ultraviolet or 


thereby sterilizing it preventing its 


spread. Obviously, beneficial effects 


) 


were questionable.* cold 
quartz lamp rays, radium or roentgen irra- 
diation, especially in the form of grenz rays, 
have been used with more or less success, 
as has been the case with tuberculin therapy. 
In terminal cases local anesthetics have been 
employed. Infiltration or even resection of 
nnsnmgiliataiianamne 

¢ Carmody, T. E., in discussion on Ivy and 
Appleton.*4 
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the lingual nerve has occasionally become 
necessary in order to control the pain. 

Because of the inadequacy of these meth- 
ods, the introduction of streptomycin and 
dihydrostreptomycin was most welcome. The 
respective advantages and disadvantages of 
these two antibiotics have become well 
established. Topical application of these drugs 
was abandoned as unsatisfactory.|| There- 
fore, in the patients reported here, the intra- 
muscular route of therapy was used exclu- 
sively. The large and frequent dosage orig- 
inally employed has given way to the admin- 
istration of 0.5 to 1.0 gm. daily or twice 
weekly. It is a recognized fact that strepto- 
mycin may cause vestibular disturbances in 
prolonged use; dihydrostreptomycin has a 
greater propensity for damaging the auditory 
nerve. 

During the past few years it has become 
customary to administer streptomycin (or 
dihydrostreptomycin) intramuscularly — to- 
gether with oral doses of PAS. Combination 
with this drug not only renders effective the 
administration of either antibiotic for longer 
periods but probably also permits repeated 
effective courses. The emergence of drug- 
resistant strains becomes delayed and less 
frequent by the addition of PAS to strepto- 
mycin or dihydrostreptomycin.! The pro- 
nounced synergistic action of streptomycin 
and dihydrostreptomycin has become con- 
firmed.** One-fourth of the normal bacterio- 
static dose of each drug in combined admin- 
istration produces the same effect as the 
normal dose of either drug given alone.'* 

In view of the rare incidence of labial and 
lingual tuberculosis, it is not surprising that 
there exist only a few reports of the use of 
Streptomycin or dihydrostreptomycin, with 
or without PAS, in the treatment of these 
conditions. Therapy with these antibiotics in 
tuberculosis of the lip seems to have been 
reported only in one single case.*? This par- 
ticular patient received a daily dose of 1.0 
gm. of dihydrostreptomycin intramuscularly 
combined with 12.0 gm. of PAS orally. Four 
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weeks later the ulcer on the lip had healed 
completely, and remained so from that time 


on. 

A few more reports on the effect of these 
antibiotics in lingual tuberculosis exist in the 
literature. Shamaskin ** treated three pa- 
tients with lingual tuberculosis in 1947. One 
of these, receiving 2.0 gm. of streptomycin 
intramuscularly daily, remained healed after 
60 days of therapy. His second patient was 
treated unsuccessfully with 0.5 gm. of strep- 
tomycin by daily topical application. He then 
received 2.0 gm. of streptomycin daily by 
intramuscular injection for 100 days, with 
however, a_ relapse 


great improvement ; 


occurred, the ulcer reassuming nearly its 
original size. The third patient received com- 
bined therapy with streptomycin, 0.5 gm. 
topically and 2.0 gm. intramuscularly daily. 


The lingual ulcers had been present for five 
years. After 60 days, treatment with strepto- 
mycin was abandoned because the lesions 
did not respond and the patient’s condition 
continued to deteriorate. 

Wolfer and associates ?°° cured an ulcera- 
tive lesion in the central part of the lingual 
dorsum in 1948. Their patient, after the dis- 
continuation of unsuccessful therapy by local 
infiltration with the drug, received a total of 
75.0 gm. of streptomycin intramuscularly in 
daily doses of 1.0 gm. A similar case was 
reported in 1949.5° Three other cases of 
lingual tuberculosis (two on the margin, one 
in the middle of the posterior half of the 
tongue) appeared in the literature in 1950.** 
In the first case, the ulcer healed within 10 
days under treatment with 0.5 gm. of strep- 
tomycin intramuscularly twice daily; but it 
returned one and one-half years later, and 
was then successfully treated with 1.0 gm. of 
streptomycin intramuscularly daily for 44 
days. The lesions of the second and third 
patients remained healed after 1.0 gm. of 
streptomycin had been given intramuscularly 
daily for three and four weeks, respectively. 


Melega ** treated two out of three pa- 
tients with lingual tuberculosis successfully 
with 0.5 gm. of streptomycin twice daily com- 
bined with PAS orally. Two other patients 
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were cured by Levinsky.*% The total dosage 
of streptomycin given was 22.0 gm. and 30.0 
gm., respectively. Castigliano and Shigeoka ** 
observed a patient with tuberculous lesions 
on the dorsum and the left lateral border of 
the tongue. The lesions healed after two and 
one-half months’ therapy with 0.5 gm. of 
streptomycin intramuscularly twice daily for 
a total of 25.0 gm. 

A tuberculous ulcer of the lingual dorsum 
was treated successfully by Wiese.** His pa- 
tient received originally 0.25 gm. of strepto- 
mycin intramuscularly twice daily for six 
weeks, and thereafter the same dosage of 
streptomycin together with 12.0 gm. of PAS 
orally for 12 weeks. A tuberculoma of the 
tongue was treated similarly by Beales.* 

In addition to the publication of the above 
individual there several 
summaries on streptomycin therapy in the 
transactions of the different Veterans Ad- 
Conferences.{] 


cases, appeared 


ministration Streptomycin 
Only at the fourth conference,®*’ however, 
was lingual tuberculosis specified. Of 11 
cases, 6 healed, 4 improved, and 1 case was 
unchanged under streptomycin therapy. At 
the third conference,* eight cases involving 
the tongue and tonsils were discussed to- 
gether. At the later conferences,# differentia- 
tion between lip or tongue disease became 
impossible, because these were 
grouped together as oropharyngeal tuber- 
culosis. By the time of the ninth conference,” 
a total of 140 cases of oropharyngeal tuber- 
culosis had been collected. Of these, 70% 
were cured, 22% improved, 6% unchanged, 
2% were worse, and 4% relapsed later, after 
cure or improvement. 


lesions 


If we estimate with Binstok® and Car- 
mody '* that in about 50% of the cases of 
oral tuberculosis the tongue is involved, we 
may assume that streptomycin therapy in 
lingual tuberculosis has been employed in 
about 80 individual patients. 

CasE 2.—F. B., a 56-year-old white man, was 


suffering from a moderately advanced bilateral 
pulmonary tuberculosis of the reinfection type when 


{ References 61 to 66, 79, and 92. 
# References 63 to 66. 


first seen in 1949. In October, 1950, the patient 
complained of a small itching pimple on his right 
upper lip. He stated that this lesion had existed 
for months, usually with slight discomfort. Off 
and on it became macerated, without disappearing 
completely. Examination showed a small, papular 
growth with a minute central ulceration on the 
skin adjoining the vermillion border of the right 
upper lip. In order to ascertain the nature of this 
lesion, a biopsy was performed and cultures for 
fungi were taken. The histological diagnosis was 
tuberculosis. 

The patient received daily 1.0 gm. of strepto- 
mycin intramuscularly and 12.0 gm. of PAS orally 
for 48 days. The lesion on the lip was completely 
healed after four weeks’ therapy, and remained so 
His 


remained essentially un- 


three and one-half later. 


tuberculosis 


when seen years 
pulmonary 
changed with an occasional sputum positive for 
tubercle bacilli. 

Case 3.—C. H., a 60-year-old white man, was 
admitted for far-advanced pulmonary tuberculosis 
of the reinfection type, with bilateral fibroulcerative 
sputum 
bacilli. Examination in March, 1951, revealed two 
small papular lesions with central ulcerations inside 
the vermillion border on the upper lip, near the 
right angle of the mouth. In addition, there was an 
ulcerative lesion, covered with grayish exudate, on 
the left margin of the anterior third of the tongue. 
Biopsy specimens were taken from all three lesions. 


lesions. His was positive for tubercle 


They showed tuberculosis of the lip and tongue, 
manifested by scattered tubercles, with giant cells, 
tuberculous granulation tissue, and a fair amount 
of caseation necrosis. Twenty-eight days’ treatment 
was given with a daily dose of 1.0 gm. of strepto- 
mycin intramuscularly and 12.0 gm. of PAS orally. 
All lesions had healed within that The 
patient has been observed for three and one-half 
years since that therapy, without recurrence of the 
oral manifestations of tuberculosis. His pulmonary 


period. 


disease has improved. 

CasE 4.—G. R., a 32-year-old white man, entered 
the hospital in April, 1953, with the diagnosis of 
far-advanced pulmonary tuberculosis of the rein- 
fection type. Chest x-rays showed bilateral infiltra- 
tion and cavitation. The patient had been treated 
intermittently for this disease since 1947, without 
ever completing a full course of therapy. Past 
treatment consisted in bed rest, a left pneumothorax, 
and streptomycin. His sputum 
positive for tubercle bacilli. 


was consistently 


In March, 1953, the patient complained of sore- 
ness in the back of his tongue, aggravated by swal- 
lowing or by fluids. Gradually this area became 
tender and ulcerated. The patient stated that it 
had been rather painful for him to eat, which may 
account for his poor appetite and recent weight loss. 
His weight on admission was 80 lb. Examination 
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revealed an emaciated man with an ulceration about 
3 by 8 mm. in size on the dorsum of the tongue in 
the posterior third. It presented a necrotic base, 
tender to touch. Histological examination of the 
biopsy specimen demonstrated a tuberculous ulcer. 
Therapy was begun in April, 1953, with 1.0 gm. 
of streptomycin intramuscularly twice weekly and 
12.0 gm. of PAS daily by mouth. Within one week 
the temperature became normal and the patient felt 
better. The lingual ulcer cleared and filled in slowly 
with healthy granulation tissue. After five weeks 
the entire area was healed. Sensitivity tests showed 
the organisms to be sensitive to streptomycin and 
PAS in all test solutions. The patient’s weight is 
disease remains 


increasing, but his pulmonary 


unchanged. 

Comment on Cases 2, 3, and 4.—All three 
patients showed rapid healing of the tuber- 
culous lesions on the lip and/or tongue 
within a period of five weeks. Their ap- 
petites and weights increased, because the 
pain on eating had disappeared. The lesions 
of Cases 2 and 3 remained healed after three 
and one-half years. The fourth patient has 
been observed for one and one-half years 
since therapy was started. There is no re- 
currence of his lingual ulcer. In none of the 
cases were the regional lymph nodes tender 
or swollen. 


SUMMARY AND CONCLUSIONS 


After a brief review of the essential litera- 
ture, four cases of tuberculosis in rare loca- 
tions are reported. One case showed involve- 
ment of the maxillary sinus. In the second 
patient the lesion was located on the upper 
lip. The third patient showed two ulcers on 
the upper lip together with involvement of 
the tongue on the opposite side. The lesion 
of the last patient was located on the back 
of the tongue. In all four patients the diag- 
nosis of tuberculosis was proved by biopsy. 
All lesions appeared secondary to pulmonary 
tuberculosis. All four patients received strep- 
tomycin alone (Case 1) or in combination 
with paraaminosalicylic acid (PAS). The 
first three patients remained cured for three 
and one-half years. The lesion of the fourth 
patient has not recurred one and one-half 
years later. 

Insufficient time has elapsed for final 
evaluation of the permanence of results ob- 
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tained with streptomycin, with or without 
PAS, in rare tuberculous lesions, but it may 
safely be stated that these antibiotic drugs re- 
present a simple and, up to now, the most 
effective therapeutic weapon against oral 
tuberculosis. Except possibly in the field of 


tuberculous paranasal sinusitis, surgical inter- 


vention may rarely become necessary. No 
reaction to the drugs occurred in these pa- 
tients from the indicated dosage. 

In this era of rapidly changing therapeutic 
concepts, the results obtained with strepto- 
mycin and PAS are recorded in the hope 
that further advantages in the treatment of 
shortly become 


tuberculous lesions 


available. Recent reports * on the combina- 


may 


tion of streptomycin with isonicotinic acid 
hydrazide point in that direction. 


Veterans Administration Hospital. 
‘chiang 
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oligation of Moth OE Carotid iintes 


for Conduit. of Epistaxis 


ARTHUR J. KUHN, M.D. 
and 
O. ERIK HALLBERG, M.D., Rochester, Minn. 


Epistaxis is of such common occurrence 
that few persons pass through life without ex- 
periencing it. However, it may vary in se- 
verity from an insignificant to an exsangui- 
nating volume. 

The majority of nosebleeds probably re- 
quire no medical care, and indeed are not 
brought to the attention of a physician. Of 
those that the physician does see, only a small 
proportion require more than simple meas- 
ures for control. No accurate information is 
available on what proportion of nosebleeds 
seen by the physician are “severe,” that is, re- 
quire hospitalization, but it is estimated at 
less than 10%. The treatment of hospitalized 
patients who have nosebleed has been ade 
quately presented elsewhere. Of Hallberg’s 
series ' of 212 such patients, 8.0% required 
arterial ligation for control. In Ogura and 
Senturia’s series ° of 136 hospitalized patients, 
including 48 children whose bleeding was in 
Little’s area, 2.9% required arterial ligation 
(4.5% of the adults). 
bleeding was so severe that it could not be 


In these cases the 


controlled by less drastic measures, including 
anterior and posterior nasal packing, electro- 
cautery, blood transfusion, and use of various 
local hemostatic agents. That such bleeding 
ee 
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is potentially lethal is well known, and death 
may occur from exsanguination, exhaustion, 
cardiac complications, and other causes.* 

The arterial blood supply to the nose has 
been reviewed frequently. The important 
fact here is that this supply is from two 
major sources: (1) the internal carotid sys 
tem through the anterior and posterior eth- 
moid arteries and (2) the external carotid 
system through branches of the sphenopala- 
tine, superior labial, and descending palatine 
arteries. Most observers‘ describe the mid- 
dle turbinate as the dividing line in the nose 
between these two systems of supply ; that is, 
bleeding from above that structure originates 
in areas of ethmoidal supply, and bleeding 
from below it originates from areas supplied 
by the external carotid artery. These facts 
point to the rationale of the various proce 
dures employed in arterial ligation for severe 
epistaxis. 

There are four practical sites for arterial 
ligation in severe epistaxis: The first is the 
septal branch of the superior labial artery, in 
the anterior nasal floor.’ Ligation at this site 
is rarely necessary, and bleeding from it 1s 
never a factor in potentially lethal hemor- 
rhage. The second site is the anterior ethmoi- 
dal artery, along the medial wall of the orbit. 
Ligation here has been shown to be valuable 
and even lifesaving. The posterior ethmoidal 
artery is usually very small and should not 
cause much trouble. The third site is the 
external carotid artery, in the neck, and usu- 


ally between the lingual and superior thyroid 


cr 


, 3, and 4. 


+ References 2, 5 to 8. 
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branches.§ This is the commonest site, and 
numerous authors attest its value and effec 
tiveness. The fourth site is the internal maxil 
lary artery, in the pterygomaxillary fossa, 
by a transantral approach. The indications for 
this are similar to those for ligation of the 
external carotid artery. 

Ligation of the internal carotid or the 
common carotid artery or both for epistaxis is 
mentioned only to be condemned. The only 
indication for ligation of the internal carotid 
artery in nosebleed is hemorrhage into the 
nose from an aneurysm in the distribution of 
this vessel.{ Simple ligation of the common 
carotid artery in this instance is not effective, 
because of retrograde flow down the ex- 
ternal carotid and up the internal carotid ar- 
tery, amounting to 50% of the normal flow.*° 
In other instances of epistaxis, ligation of 
these vessels fails to accomplish anything 
that the simpler ligations do not accomplish, 
carries a significant mortality and morbidity 
in instances of recent hemorrhage,*! and can- 
not be expected to control bleeding from the 
ethmoidal arteries because of their free 
anastomosis with the circle of Willis.# 

Multiple ligations are occasionally neces 
sary, usually involving the external carotid 
and anterior ethmoidal arteries of the same 
side. However, ligation of both external 
carotid arteries for epistaxis is apparently 
unusual. The only reference to such an in- 
stance is the brief mention of a case made by 
one of us (Hallberg).’ We are reporting this 
case in detail here along with a recent case. 

REPORT OF CASES 

Case 1—A 52-year-old man first came to the 
Mayo Clinic on Oct. 9, 1942, because 
from both sides of the nose. The bleeding had been 


of ble eding 


nearly constant for 10 days, and it had not been 
controlled with repeated packings of various kinds, 


use of local caustics and vasoconstrictors, blood 


transfusion, 


and surgical removal of some septal 


cartilage along the posterior margin of a large 


septal perforation (this perforation had followed 


a submucous resection performed at home 20 years 
ee 


§ References 6, 12 to 16. 
References 17 and 18. 
{ References 5 and 19. 


# References 5 and 20. 


previously). On arrival he was still oozing blood 
both later the 


packs were there was no 


from packed nostrils. Four days 


carefully removed and 
later when profuse 


The blood 


seemed to come from the posterior edge of the 


bleeding until a few hours 


pulsating bleeding suddenly occurred. 


perforation on the left. The bleeding could not be 
well controlled with packs; so, two days later, the 


left external carotid ligated and the 


bleeding ceased. Nine days after ligation, an infec 


artery was 


tion of the wound in the neck suddenly produced 


enough swelling to necessitate tracheotomy and 


drainage, but the infection rapidly subsided. The 


results of complete studies of the blood and of 
general examination were negative except for the 
loss of blood. 

Seven months later the patient returned, having 
had recurrence of profuse epistaxis, from the right 
side, the day before. Again repeated nasal packings 
failed to stop the bleeding, which came from _ the 
anterior surface of the sphenoid on the right. Con 
sequently, the right external carotid artery was 
ligated through the neck, again with complete con 
trol of bleeding. Five years later the patient had 
nasal bleeding that was 


one further episode of 


easily controlled with simple packing. There were 
no sequelae of arterial insufficiency to the nose, 
face, or mouth. 

Case 2.—An 18-year-old came to the 
Mayo Clinic on May 28, 1954. Seven days previously 


sustained 


womatl 


she had been struck by a car and had 
compound comminuted fractures of the right tibia 
and fibula and lacerations of the face, which had 
been repaired that night. Four days later, while in 
the hospital in her home community, she had begun 
bleeding from the right side of the nose. Bleeding 
had continued in spite of repeated use of anteriot 
and posterior nasal packs and 18 transfusions of 
blood. 

On arrival at the clinic she was pale and weak, 


was vomiting blood, and was bleeding into the 


pharynx and through the nose. Complete studies of 


the blood by a consultant in hematology gave nega 
tive results except for anemia. The site of hemor 


rhage seemed to be high in the anterior part of 
the nose. The bleeding was controlled for 36 hours 
Then 


right anterior 


packs. bleeding 


1954, the 


ligated through an 


by reinsertion of anterior 
recurred, and on May 30, 
ethmoidal artery was orbital 


When this 


carotid 


approach, failed to stop the bleeding, 


external artery was ligated in 
This 


hours, when it recurred 


the right 


controlled bleeding for only five 


\fter 18 hours of attempted 


the neck. 


control, again with packs, the left external carotid 
artery was ligated in the neck, this time with con 
trol of the bleeding that had persisted. During this 
time the patient received an additional 3000 cc. of 


bk Ti rd by 


there was occasionally 


the next five days 


bleeding that 
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was easily controlled with small packs. X-ray 
examination of the head and sinuses did not reveal 
any fractures. The blood that filled the tympani 
disappeared. A _ peripheral facial that 
developed on the left was receding the 
patient was dismissed. When she was seen again 
six weeks later she had had no further bleeding, 
she had experienced 90% recovery from the facial 
weakness, and she did not present any evidence of 
arterial insufficiency to the face. 


paralysis 
before 


COMMENT 


It is well known that the nasal cavities en- 
joy a very rich arterial blood supply, but the 
extent of the collateral arterial supply to this 
region is not so well appreciated. Abrahams '° 
said that the arterial supply to the nose is fully 
re-formed a few days after excision of one 
external carotid artery, and ligation of the 
end of each branch. No sequelae to multiple 
or single ligations at the sites we have men- 
tioned have been reported, in spite of the fact 
that a large number of such ligations have 
been performed. Both of the ethmoidal and 
sphenopalatine arteries have been ligated in 
bilateral external frontosphenoethmoidal op- 
erations without sequelae of arterial insuffi- 
ciency. 

The collateral blood supply to the nose 
comes from within and without the nasal cav- 
ities, and from the same side and the opposite 
side. Among the smaller arterial vessels in 
the nasal mucoperiosteum there is a broad 
anastomosis that involves branches of all the 
major arteries supplying the nose. This is es- 
pecially pronounced in Little’s area, where 
there are extensive anastomoses between 
branches of the nasopalatine branch of the 
sphenopalatine artery, the septal branch of 
the superior labial artery, and nasal branches 
of the descending palatine artery. The saine 
sort of free anastomoses occur wherever areas 
of different supply adjoin in the nasal lining. 
On the same side there are extensive anas- 
tomoses between branches of the internal 
maxillary, the external maxillary, the as- 
cending pharyngeal, and the lingual arteries. 
In addition, the superior thyroid artery has a 
large anastomosis with the inferior thyroid 
artery coming from the thyrocervical trunk 
of the subclavian artery, and the occipital 
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branch of the external carotid artery has mul- 
tiple anastomoses with branches of the thyro- 
cervical trunk in the neck. From across the 
midline there are additional extensive anas- 
tomoses with many of the branches of the 
external carotid system in the neck, face, and 
pharynx. Also, the inferior and superior thy- 
roid arteries of each side anastomose freely 
with the corresponding arteries of the opposite 
side, and the circle of Willis is an important 
route of collateral supply to the ethmoidal ves- 
sels from the opposite side.* 

Thus it may be seen that there are innu- 
merable pathways for effective collateral ar- 
terial supply to the nose in various cases of 
arterial failure. Some have suggested that 
the cause of failure of arterial ligation to con- 
trol epistaxis in some cases lies in the choice 
of vessel ligated.+ Another cause could be 
the rapid reestablishment of arterial supply by 
one or more collateral routes. Because of this 
fact, some have advocated transantral liga- 
tion of the internal maxillary artery.t It may 
be that the only reason arterial ligation 
(single) is usually, effective in these cases 
lies in the fact that time is required for col- 
lateral circulation to develop fully; failures, 
then, could often be due to rapid development 
of collateral circulation. This might be es 
pecially true when the bleeding site is near 
a broad dividing line between adjoining areas 
of different arterial supply. 

Our first case most likely represents bleed- 
ing from two different sites on two different 
occasions, each of such severity that ligations 
were necessary for control. The significant 
factor here is that such ligations may be re- 
quired and that they may be done without 
sequelae. 

Our second case indicates that both ex- 
ternal carotid arteries may be ligated prac- 
tically simultaneously without sequelae. In 
addition, it illustrates that an effective col- 
lateral supply of arterial blood can be devel- 


oped rapidly after obliteration of nearly the 


total arterial supply to one side of the nose. 


i —_— mm 
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In this case the collateral supply presumably 
came mostly from the opposite side and by 
way of the branches of the external carotid 
system, as indicated by the result following 
ligation of that vessel. That other routes were 
opened up is evident from the absence of 
sequelae. 
SUMMARY 

In two cases of severe epistaxis that re- 
quired ligation of both external carotid ar- 
teries for control, no sequelae of arterial in 
sufficiency developed. The collateral arterial 
supply to the nose is reviewed, and it is 
pointed out that the extensive nature of the 
collateral supply accounts for the absence of 


sequelae after ligation and for the occasional 


failure of arterial ligation to control epistaxis. 
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ELMER J. SHABART, M.D., Livermore, Calif. 


An evaluation of bronchial biopsy and the 
study of bronchial secretion for tumor cells 
as an aid in the diagnosis of bronchogenic 
carcinoma have been made in the Thoracic 
Surgery Department of the Hines Veterans 
Administration Hospital. In comparing the 
relative results of each of these two means 
of establishing a positive diagnosis, we have 
made three distinct study groups of 108 
proved cases of bronchogenic carcinoma. 
The cases do not necessarily represent dis- 
tinct and separate cases of bronchogenic car- 
cinoma, as many overlap into one or the 


TABLE 1.—Diagnostic Bronchoscopies 


Patients with Proved 

Patients in Whom Bronchoeenic Carcinoma 
Bronchoscopies Were 
Performed, No No ey) 
108 13 


147 25 


859 (Shabart). 
588 (Woolner) 
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other of these three study groups. Mention 
should be made that all bronchoscopies and 
techniques were done or directly supervised 
by men fully experienced in the normal and 
abnormal findings within the tracheobron- 
chial tree. In two and one-half years, a total 
of 859 consecutive bronchoscopies were per- 
(Table 1). 


There were 108 cases of bronchogenic car- 


formed for diagnostic reasons 
cinoma. Woolner reported 588 diagnostic 
bronchoscopies, in which series there were 
147 carcinomas. 

In our series of bronchoscopies there were 
108 cases of bronchogenic carcinoma proved 
by either biopsy, exploration, or autopsy. 


All bronchoscopies were done for diagnostic 


purposes, indicated primarily on the basis 
of clinical symptoms, namely, cough, fever, 
chest pain, hemoptysis, wheeze, or loss of 
weight, along with concomitant x-ray find- 
ings of pulmonary pathology. In the 859 
bronchoscopies, not only were biopsy speci- 
mens taken where indicated but also secre- 
tions were collected for bacteriological and 
fungus studies. 

In Study 1 an analysis was made of the 
positive bronchial biopsy specimens obtained 
in the proved cases of bronchogenic carci- 


noma (Table 2). 


TABLE 2.—Bronchial Biopsies 


Proved 


Cases 


Broncho 


genic 


Carcinoma, 


Author No 
Shabart.. 108 
a 195 
175 


Holinger 

Herbut and Clerf 
Herbut. 

Wandall 

Gibbon 


ous 


Positive 
Biopsies 


Bronchos 
copies Biopsies 
Performed, Performed, 


No No 


106 ] 
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There were 108 carcinomas which had 


been proved by direct biopsy, bronchial 
biopsy, or autopsy. There were 81 bronchial 
biopsy specimens taken, of which 45, or 
42%, 


a biopsy specimen of any irregularity noted 


were positive. The policy was to take 


within the bronchial tree. Essentially, the 
types of abnormalities noted were the pres- 
ence within the bronchial lumen of a reddish, 
fungating, papillomatous, easy bleeding mass 
or a polypoid, mulberry-like tumor. The 
third type was an ulceration with rounded 
edges and a necrotic base. The fourth type 
was characterized by an indurated wall with 
pale mucosa, which had a tendency to be 
mottled. This type had no visible tumor, as 
the tumor extension is submucosal in loca- 
tion. It is in this latter group that the greatest 
per cent of error can occur, and for this 
reason a biopsy specimen was taken of any 
such suspicious mucosa without a projecting 
mass. Bjork has pointed out that centrally 
located lesions produce positive bronchial 
biopsies in 86% of the cases, intermediately 
placed lesions in 30%, and peripheral lesions 
present no positive biopsies. Since these 108 
cases were of all three varieties in regard 
to location, we have concluded that our rate 
of 42% positive biopsies revealed satisfactory 
the 
instances. We feel our 42% 


evaluation of bronchial trees in most 
falls well within 
the pattern of other workers, as shown in 
Table 2. 

In our second study, an evaluation was 
the 


study for tumor cells by 


bronchial secretion 


the 


done on results of 
method of 
Papanicolaou (Table 3). 

In 268 cases in which 74 cases of broncho- 
genic carcinoma existed, we submitted 303 
bronchial secretions for study. A positive 
report was given on 43 specimens submitted, 


in which 6 proved to be false positives, as 


proved by exploration and direct biopsy or 


TABLE 3. 


Cases of 
Bronchogenie 
Carcinoma 


Proved 
Specimens Carcinoma 
i4 


Papant 


CARCINOMA 


TABLE 4.—Positive Papanicolaou Smears 


Cases 
with 
Proved 
Carcinoma, 
Author No 
100 S4 


Positive 
Papanice 
olaou, 


57 82 
54 
71 
100 


RENE i enGies oescs peas ; 
Shabart....... 


autopsy. Two specimens were reported as 
having atypical cells in which the pathologist 
declined to make a definite decision as to 
whether the cells were neoplastic, and are 
not included in the 43 reported as definitely 
positive. 

To summarize this study, there were 74 
cases of proved bronchogenic carcinoma in 
which the pathologist was correct in &87%- 
91% of his reported positive specimens, 
while actually we were able to prove carci- 
noma by Papanicolaou study in 50% -53% 
of the 74 proved cases, either of the figures, 
87%-I1% or 50%-53%, 


ing on whether we accept or decline the re- 


applying, depend- 


port of atypical abnormal cells as a positive 
report. 

In comparison with other figures reported 
in the literature, our percentage of positive 
secretions appears slightly lower (Table 4). 
It is important to realize that in order to 
obtain a positive smear the lesion must be 
in communication with a patent lumen of 
the bronchial tree. This is not so apt to be 
present in the case of a carcinoma presenting 
itself with an indurated wall and submucosal 
location. This may have been a factor in our 
lower percentage of positives. 
like 


Papanicolaou study of bronchial secretions 


| should to call attention that the 


involves many variables. In the first place, 


‘colaou Smears 


Carcinoma 
Proved by 
Positive 
Smear 


False 
Positive 


Atypical 
Cells 


Positive 
Smears 


37 2 6 50% -53° 





M. 


the diagnosis of positive or negative secre- 
tions hinges on the experience and technical 
analysis of the pathologist. It goes without 
question that he must be adequately trained 
to differentiate normal and abnormal isolated 
tumor cells. He must be painstaking in his 
examination of the smears so that no portion 
of the smear goes unexamined, less he miss 
neoplastic cells in a small portion of the pre- 
The bronchoscopist himself 
He should be thor- 
ough in his aspiration of the bronchial tree ; 


pared smear. 
plays an important role. 


and if no secretions are present and he sus- 
pects carcinoma, he should carefully irrigate 
that specific portion of the bronchial tree 
under suspicion and follow with thorough 
aspiration. Following aspiration, he himself 
should prepare all slides with care so that 


TABLE 5.—Papanicolaou Stain 7 


Positive 
Biopsy 
and 
Positive 
Papanicolaou 


Proved Cases of Carcinoma, No. 


Positive Papanicolaot 
Positive Biopsy 


Positive by Papanicolaou or Biopsy 


the secretions will be thin enough to allow 
the pathologist the maximum chance of 
studying individual cells. We sincerely hope 
that, as bronchoscopists and pathologists in- 
crease their experience, we will be able to 
increase our percentage of positive diagnoses. 
However, there will always be that small per- 
centage who will be diagnosed only by ex- 
ploration and direct biopsy. 

The technique for preparing our slides was 
identical to that originally recommended by 
Papanicolaou in 1943. Mention might be 
made of an alternate method in which the 
secretions collected are centrifuged and the 
sediment prepared in paraffin block for mi- 
crotome section and stained slide analysis. 
This latter method was not used in any of 
these cases. 


? 


Study 3 reveals the relative merits of Pa- 


panicolaou study versus bronchoscopic biopsy 
(Table 5). 
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In this series we had 64 cases of broncho- 
genic carcinoma proved by biopsy, explora- 
tion, or autopsy. Sixteen, or 25%, of the 
both 


Papanicolaou ; 12 cases, or 19%, had a posi- 


cases gave a positive biopsy and 
tive Papanicolaou but a negative biopsy; 
21 cases, or 33%, had a negative Papanico- 
laou but a positive biopsy; 15 cases, or 24%, 
had both negative Papanicolaou and biopsy. 
Of these 64 proved cases, there was a total 
of 44% of the cases with a positive Papanic- 
olaou, while 58% had positive biopsies. We 
were able then to obtain a positive diagnosis 
in 76% of the 64 cases by either Papanicolaou 
In 24% of 


obtain 


study, bronchial biopsy, or both. 
the unable to 
evidence that we were dealing with a malig- 
In th's latter group the diag- 


cases we were any 


nant growth. 


's. Bronchoscopic Biopsy 


Negative 
Papanicolaou 
and 
Negative 
Biopsy 


Negative 
Papanicolaou 
and 
Positive 
Biopsy 


Positive 
Papanicolaou 
and 
Negative 

Biopsy 


nosis was finally made on exploration or at 
time of autopsy. It is in this group of patients 
that, as our experience becomes increased, 
we hope to obtain more positive reports. Our 
ability to prove carcinoma in 76% of the 
cases compares favorably with that of Jack 
son, who reported 74% positive diagnosis in 
100 cases reviewed, as well as that of Liebow, 


who reported 76% positive in his series. 


COMMENT 
If we compare the three study groups, we 
find bronchogenic carcinoma was proved in 
42% of the cases in Study 1 by bronchoscopic 
In Study 2, 


were proved by the Papanicolaou study, the 


biopsy. 50%-53% of the cases 
pathologist being correct in 87%-91% of his 
positive reports ; and in Study 3, where com- 
bined studies were done, 58% were proved 
by bronchoscopic biopsy and 44% by the 
Papanicolaou study. We have used secretions 
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aspirated by bronchoscopy rather than sputa 
studies because we feel that early in broncho- 
genic carcinoma the cough which may be 
present is nonproductive and, while awaiting 
productivity, valuable time can be lost. Like- 
wise, we feel sputa studies do not help localize 
the carcinoma in the pulmonary bed, as the 
malignant cells may be from the nasophar- 
ynx, trachea, or esophagus. 

It is our belief that a high percentage of 
diagnoses of bronchogenic carcinoma cannot 
be made by bronchial biopsy or bronchial 
secretion study alone, but that by careful 
combination of the two methods well over 
75% of the cases can be diagnosed. Sec- 
ondly, by constant use of the two techniques 
and further diligence of the bronchoscopist 
and the pathologist, the 24% group of the 
negative Papanicolaou and bronchial biopsy 
could be materially lowered. 

Considerable significance can be gathered 
from such figures. The mere failure to obtain 
a positive biopsy or positive secretion study 
for tumor cells does not rule out carcinoma. 
Carcinoma is now the number one cause of 
cancer death in men, and this significance 
must be respected. The predominance of the 
clinical symptoms of pulmonary infection 
lulls the unwary into procrastination, plus 
the fact there is a tendency to rely too much 
on the wonder drugs, namely, the antimi- 
crobial group. Under antimicrobial therapy 
there is a tendency for the patient to feel 
better as the infection is brought under con- 
trol for a limited time; but usually tell-tale 
evidence of existing pathology, with failure 
to complete clearing on x-ray examination, 
is still present. The temporary feeling of 
well-being should never overshadow x-ray 
evidence of still existing disease. It is im- 
portant to point out that other workers have 
shown more time elapses from the time the 
patient sees his physician and has final defini- 
tive treatment than from the time symptoms 
first develop and he eventually sees his phy- 
sician. The fault therein lies in the physician 
who is unwilling to accept the presence of 
carcinoma as a possibility and is willing to 


procrastinate with antimicrobial drugs. If 


CARCINOMA 


the clinical picture presents symptoms sug- 
gestive of a lung cancer, and one has either 
positive diagnosis by bronchoscopic biopsy 
or by the Papanicolaou, exploration without 
delay is indicated, unless contraindicated by 
poor general physical condition, extension of 
the carcinoma beyond the hemithorax, or 
bloody effusion. 

Some workers have advocated exploration 
in spite of the presence of bloody effusion. 
We have rarely found an operable situation 
in such cases, but we wonder if we are not 
justified in exploring such cases with the 
idea that we may, on occasion, salvage a case. 
Similarly, many have considered hemidia- 
phragmatic paralysis or vocal cord paralysis 
by encroachment of the tumor mass on the 
phrenic nerve or recurrent laryngeal nerve 


as contraindications for exploration. It is 


our opinion, in view of some _ successful 
radical resections reported in the literature, 
that one is justified in exploring such cases. 


The holds 


sympathetic nerves as manifested clinically 


same true for involvement of 
by Horner’s syndrome. 

If the Papanicolaou smear is positive, ex- 
ploration should be done and every attempt 
be made to obtain a direct biopsy specimen 
confirming malignancy, as no extensive re- 
done on the basis of a 


section should be 


positive Papanicolaou alone. Finally, if the 


bronchial biopsy is negative and/or the 
tracheobronchial secretions are negative but 
the history and clinical course suggest malig- 
nancy, and x-ray studies reveal evidence of 
unexplained lung pathology, exploration is 
indicated to rule out such malignancy. In 
such a case the time factor is important. One 
must always bear in mind the many mani- 
festations of pulmonary carcinoma, particu- 
larly the one of pulmonary inflammation. 
Prolonged procrastination, with the hopes 
that a pulmonary lesion will eventually clear, 
oftentimes converts a definitely operable car- 
cinoma into an inoperable status. Bronchos- 
copy with bronchial biopsy, Papanicolaou 
study of tracheobronchial cells, or paraffin 
blocks made from the tracheobronchial secre- 
tions should be considered as weapons for 
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establishing the presence of a malignant 
growth in a lung; but negative studies must 
not be taken as factual proof that a malignant 
growth does not exist. Early thoracotomy 
with exploration and an attempt to establish 
with certainty the diagnosis by direct biopsy 
should be the rule. It is only with such an 
aggressive but intelligent attack that the per- 
centages of five-year survival rates for bron- 
chogenic carcinoma can be increased. In 
suspected cases with negative biopsies and 
bronchial secretions, we feel one is more 
justified to explore and obtain direct biopsy 
specimens than to wait for bronchial biopsies 
or secretions to turn positive with passage 
of time. 
SUMMARY 

Forty-two per cent positive bronchial biop- 
sies were obtained in 108 proved cases of 
bronchogenic carcinoma. 

Fifty to fifty-three per cent positive Papa- 
nicolaou reports were obtained in 74 proved 
cases. 

In 64 proved cases, 44% positive Papanic- 
olaous and 58% positive bronchial biopsies 
were obtained, totalling 76% positive reports 
by either Papanicolaou or biopsy. 

Twenty-four per cent produced no positive 
secretion study or positive biopsy. This does 
not mean carcinoma is not present. 

The dangers of antimicrobial therapy are 
stressed. 

Exploration early for direct biopsy in all 
suspected cases is advocated. There is no 
place for doubt or procrastination if the five- 
year survival percentages are to be increased. 
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JOHN A. KIRCHNER, M.D., New Haven, Conn. 


Lateral displacement of the nose in the 
newborn is usually due to one of two types of 
trauma: (1) recent, occurring during birth; 
(2) prenatal, occurring as the result of forces 
applied to the nose during the late months 
of intrauterine life. 

The first, or birth-injury type, results 
from excessive pressure on the cartilaginous 
portion of the nose during birth and usually 
consists of a dislocation of the septal cartilage 
from the vomer, with resultant deviation of 
the cartilaginous portion of the nose from 
the midline. The nasal bones are uninjured, 
so that treatment is a simple matter of re- 
placing the tip of the nose in the midline 
between the thumb and forefinger.' Swelling 
or other signs of recent trauma may be pres- 
ent. More severe birth injuries have been 
mentioned occasionally in the literature, such 
as spontaneous fracture during labor * or 
fracture as the result of improperly applied 
forceps blades.* 

The second type of deformity consists of 
a lateral displacement of the bony, as well as 
the cartilaginous, pyramid and septum. In 
contrast to the birth-injury type, this dis- 
placed nose cannot be repositioned in the 
midline even by means of instruments. The 
deformity is frequently quite marked, and 
often extremely distressing to the parents. 
Yet. practically nothing exists in the oto- 
laryngologic literature to guide the practi- 
tioner in its management. Several otherwise 
excellent articles discuss the effects of nasal 
trauma in early childhood but make no men- 
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tion of this particular condition existing at 
birth.* 

Most pediatric textbooks make no men- 
tion of this condition, while certain others 
offer opinions which are somewhat mislead- 
ing. Moncrieff and Evans’ textbook offers 
an excellent discussion on nasal injuries in 
children but, in describing septal deviation 
at birth, states: “It is apt to increase with 
The Mitchell- 


Nelson textbook, in discussing injuries pres- 


the growth of the nose.” 
ent at birth, states: “If callus has already 
formed, it may be necessary to use splints, 
tampons, or packing.” * The only detailed de- 
scription of this condition I could find in the 
otolaryngologic literature was a discussion by 
Cottle, who, after discussing the birth-injury 
type of deformity, states: 

A deformity seen less often at birth, but still not 
so infrequently, is the nose that has apparently been 
compressed or otherwise injured sometime, perhaps 
months before labor starts. The infant is born with 
a well marked and completely healed deformity, 
with or without marked distortion of the nasal tip 
and nostrils. For these, expectant waiting is recom- 
mended unless there is complete inability to breathe 
and eat. One sees remarkable improvement in the 
appearance and development of these noses without 
any surgical intervention.! 

In the past two years, | have had the op- 
portunity of examining three such deformi- 
ties, all in patients of Dr. Morris Wessel, of 
From our 


the Department of Pediatrics. 


conversations with other members of the 
pediatrics and obstetrics staffs, we both feel 
that other similar deformities occurred dur- 
ing this period of time, but were attributed to 
transient edema, hematoma, or flattening of 
the nose during labor. 

Two of the following three cases occurred 


in siblings. 


Ee 
* References 4 to 7. 
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REPORT OF CASES 


Case 1.—Janet H., born July 13, 1952. Baby’s 
nose appeared to be pushed markedly to the left. 

Physical Examination.—Bony pyramid deviated to 
the left of the midline. No crepitation or mobility. 
Cartilaginous pyramid deviated to the left of the 
midline. Septum occupied a position to the left of 
the midline and produced an obstruction of the left 
nasal chamber. There was no evidence of disloca- 
tion of the septum from the vomer. Lobule: The tip 
lay to the left of the midline, and the nostrils ex- 
hibited a typical lateral displacement deformity. 
There was no difficulty in nursing; no apparent 
obstruction to nasal respiration. No other evidence 
of recent trauma. 

“Past” History—Born from L. O. A. 
Normal spontaneous birth after six-hour labor. 


position 


Family History—The mother, a primipara, had 
fallen in the bathtub about a month prior to de- 
livery, bruising the left gluteal region. The mother 
had been treated on several occasions during her 
pregnancy for urinary retention as a result of a 
retroverted uterus. 

No abnormalities of the bony pelvis or birth 
canal were discovered by the obstetrical consultant 
According to the grandmother, both the mother and 
her two brothers had “squashed noses” at birth. All 


three now have midline noses. 


Fig. 1 


birth. 


(Janet H.).—Deviation of nose noted at 
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Fig. 2 (Janet H.).—Distortion of tip as result of 
lateral deviation of nose and septum. Attempted re- 
alignment with instrument unsuccessful. 

Treatment.—Manipulation having failed to realign 
the 
were inserted under each nasal bone. A thin, strong, 


nose, 5%-cocaine-moistened cotton pledgets 
metal elevator was inserted under the nasal bone, 
but the bony pyramid could not be moved. 

X-rays were then made and reported as follows: 
the 


general tilting of the nasal bones and septum to- 


“Examination of nasal bones demonstrates a 
wards the left. In the lateral view, there appears 
to be a greater separation between the nasal bones 
and frontal bone than usual, indicating the proba- 
Frac- 


bility of a fracture. .” X-ray diagnosis: 


ture, nasal bones. 

\ second attempt was made to realign the nose 
with an elevator two days after the first attempt. 
The bony pyramid could not be moved, even with 
considerable force. The nasal deformity appeared as 
shown in Figures 1 and 2, when the patient was 
discharged from the hospital. 

Follow-Up.—At 2 months of age, the patient was 
reexamined. At this time, the mother stated that 
when the child reached the age of about 2 weeks, 
the nose appeared to be normal. On this visit, the 
nose occupied the midline, the bony pyramid was 
symmetrical, the septum was midline, and the nasal 
chambers appeared equal in size (Fig. 3). 

\t 2 years of age, the nose was reexamined and 


appeared normal in all respects (Fig. 4). 











NASAL DEFORMITY IN THE NEWBORN 
Case 2.—R. H., brother of Janet H., born May 7, 
1954. Normal spontaneous delivery after five hours’ 
RK Oy A; No 
normalities noted except that the nose appeared 


displaced considerably to the left of the midline. 


labor, delivered from position. ab 


Family History.—No history of injury with this 
Mother had a 


before delivery. 


pregnancy. false labor one month 


Physical Examination.—The bony pyramid, carti- 
laginous pyramid, septum, and lobule were displaced 
to the left. There was a partial obstruction of the 
left nasal chamber by the cartilaginous septum, but 
there was no impairment of nasal respiration. 


Treatment.—Digital manipulation having failed 


to correct the deformity, a 5%-cocaine-moistened 


cotton tampon was placed in each side of the nose, 
and an attempt made to realign the nose with a 
metal elevator. This was unsuccessful, and the 
patient was discharged with a moderate lateral dis 
placement of the nose. 


Follow-Up. 


At 2 months of age, the nose oc- 


cupied the midline, the nasal septum appeared 
straight, and the airway appeared equal on both 
sides. 

Case 3.—M. DeF., born Sept. 8, 1953, of a normal, 


spontaneous labor. No abnormalities noted except 
that the nose was shifted markedly to the left oi 
the midline. 

History noncontributory. 

Reduction by means of an elevator was unsuc- 
cessful, 

At 3 months of age, the nose appeared straight and 
in the midline. There was only a slight difference 
in the shape of the two nostrils. In March, 1955, 
the nose appeared completely straight and in the 
midline. The nostrils were symmetrical. 


Fig. 3 (Janet H.).—Two months of age. Nose 
and septum straight. No interim treatment. 








Fig. 4 (Janet H.).—Two years of age. Nose 
straight. Septum in midline. 

Note: Colored slides of Cases 2 and 3 are on file 
in our teaching collection. Having been photo- 


graphed with a ring-type electronic flash, the pic- 
tures lack shadow, and are unsuitable for repro- 
duction in black and white. 


COM MENT 


That prenatal trauma and healing has been 
the etiological agent in this type of abnor- 
mality, as suggested by Cottle, is indicated 
hy several observations : 

1. The nasal displacement has in all cases been 
the only abnormality of the nose or of any of the 
bones of the face or skull. 

2. Palpation of the bony nasal pyramid reveals 
that its apex leans away from the midline and that 
one side is long and flat; the other, short and up 
traumatic in 


right, as is characteristic of lateral 


s sub 


juries in later life. This physical finding 
stantiated by x-ray. 

3. The nose and displaced septum have rapidly 
resumed the midline position in all cases within a 
period of three months without treatment. 

4. Although Janet and her brother both had nasal 
deviations to the left, 
L. O. A. position, her brother from R. O. A., 


Janet was born from ar 
indi- 
cating that the injuries had occurred before the 


onset ot labor. 


SUMMARY AND CONCLUSIONS 


In the newly born infant, fixed lateral de- 
viation of the nasal bony arch is due to pre- 
natal trauma, possibly a sudden blow against 
the bony pelvis or, more likely, a prolonged 
pressure of the nose against a bony promi- 
nence. The displacement having occurred, 
the bone heals in this position by the time of 
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delivery, so that the nose cannot be reposi- 
tioned in the midline even after cocainization 
and instrumentation. The 
midline position before 3 months of age with- 


nose assumes a 
out treatment. 


Otolaryngology Section, Yale School of Medicine. 


REFERENCES 
1. Cottle, M. H.: Eye, Ear, 
Month. 30:32 (Jan.) 1951. 
2. Kiistner, O.: Encykl. Geburtsh. u. 
1909. 
3. Ehrenfest, H.: Birth Injuries of the Child, 
New York, Appleton-Century-Crofts, Inc., 1931. 


Nose & Throat 


Gynak. 


142 





OTOLARYNGOLOGY 


A. ARCHIVES OF 
4. Miller, M. S.: Canad. M. A. J. 65:348 ( Oct.) 

1951. 

Arch. 34:936 


5. Salinger, S.: Otolaryng. 


(Nov.) 1941. 
6. Schwartz, M.: Arch. Ohren- Nasen- u. Kehl- 
kopth. 119:291, 1929. 


7. Fuchs, K.: Monatsschr. Ohrenh. 66:1077 
(Sept.) 1932. 
8. Moncrieff, A., and Evans, P., editors: Dis- 


eases of Children, Baltimore, Williams & Wilkins, 
1953, Vol. 1, p. 628. 

9. Nelson, W. E., editor: Mitchell-Nelson Text- 
book of Pediatrics, Philadelphia, W. B. Saunders 
Company, 1950, p. 324. 











CBnicol el OO O 


Ttrahydrozoline Hydrochloride 


A Valuable New Nasal Decongestant 


ISIDORE NEISTADT, M.D., Valley Stream, N. Y. 


This report presents details of a clinical 
trial of tetrahydrozoline hydrochloride (Ty- 
zine), a new sympathomimetic agent useful 
in 0.1% aqueous solution as a topical vaso- 
constrictor and nasal decongestant. 

The effectiveness of tetrahydrozoline, as 
measured by its promptness of action, degree 
of relief provided, and the percentage of pa- 
tients benefited, is superior. 

The decongestive action of tetrahydro- 
zoline is notably prolonged, so that instilla- 
tions every four to eight hours, or at longer 
intervals in some cases, are sufficient to main- 
tain continuous relief; instillation at bedtime 
provides relief that carries through the night. 

Tetrahydrozoline is also free of both local 


and systemic side-effects. 


BACKGROUND 


Pharmacologic tests with tetrahydrozoline, 
which is designated chemically as 2-(1,2,3, 
4-tetrahydro-l-naphthyl) imidazoline hydro- 
chloride, suggested that this recently syn- 
thesized compound should prove highly ef- 
fective and free of the disadvantages of its 
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Tetrahydrozoline hydrochloride in 0.1% aqueous 
solution (Tyzine) for intranasal use was supplied 
for this study by Dr. F. E. Bishop, of Chas. Pfizer 
& Company, Inc., Brooklyn, N. Y. 


predecessors. The structural formula of tetra- 
hydrozoline is as follows: 


N——CH 
e 2 
V —C 
\ NH-CH, 
HC 
‘ 1 
Empirical formula Cy 3H)5NoC1 
Molecular weight 234. 73 


Tetrahydrozoline consists structurally of 
an aromatic nucleus and a side radical con- 
taining an NH group. Tetrahydrozoline dif- 
fers from other similar compounds by having 
only one carbon atom rather than two be- 
tween the aromatic nucleus (tetrahydro- 
naphthyl) and the nitrogen in the side radi- 
cal. 

Pharmacologic tests showed that 0.1% 
aqueous solution of tetrahydrozoline did not 
inhibit the motion of cilia in rat tracheal 
rings, and thereby suggested that its use 
clinically should not inhibit the desirable 
ciliary movement of nasal mucus. Repeated 
applications to the eyes of rabbits produced 
no irritation. The L. D.5o of tetrahydrozoline 
in mice showed this compound to be con- 
siderably less toxic than two other agents 
most frequently used as nasal decongestants. 
Absence of a central stimulatory action in 
mice given tetrahydrozoline intravenously 
suggests that the clinical use of this agent 
should not produce nervousness or insomnia 
even if transnasal absorption occurred. No 


transnasal absorption was indicated by blood- 
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pressure determinations, however, in dogs 
given 1 cc. of 1% solution intranasally. 


DETAILS OF CLINICAL TRIAL 


A total of 204 patients were included in 
this study. These consisted of 96 male and 
108 female patients ranging in age from 19 
months to 77 years, including 12 children, 
none of whom was older than 6 years. Treat- 
ment was given for relief of nasal congestion 
incident to allergic rhinitis in 12 patients, 
nasopharyngitis (acute rhinitis or coryza) 
in 102, sinusitis in 34, and both nasopharyn- 
gitis and sinusitis in 56. 


Duration of Relief with Tetrahydrozoline 
in 204 Patients 








Duration, Patients, 
Hr. NO, 
De obokeud Bate Sethe honbbeedGasebndeeness 7 
Den cu pchsebabseesotsee oe andnecd cesavtsece 49 
updscuiassShee bak SUSSNSdE NSS SSC RCCTES 130 
DE Kdkkd Seb ed shbu dhbhO Nw OENS605600000600% 8 
Dk. dKepnshdsansvevatsternseesiegsesusees 5 
Rcuckossteecbubbbesascaredsesteeatcstcce 2 
DE cca pcGeeadid sacs cise Scbodeesdodaccwuns 3 





The preparation used in treatment was a 
0.1% aqueous solution of tetrahydrozoline, 
which is odorless and tasteless and of pH 
5.5 to 6.5. The dosage in all cases was 5 
drops in each nostril four times daily. The 
duration of treatment ranged from 4 to 16 
days (an average of 10 days). 


RESULTS 


An excellent therapeutic response was ob- 
tained with tetrahydrozoline in all 204 pa- 
tients except 1, whose response was only 
fair. Relief appeared immediately after in- 
stillation of the solution and lasted 4 to 24 
hours. The duration of relief obtained with 
tetrahydrozoline by the patients of this series 
is shown in the accompanying Table. 

It will be seen that after each instillation 
192 of the 204 patients (or 90%) had relief 
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for periods up to or exceeding eight hours. 
This means that the effect of a bedtime in- 
stillation generally lasted through the night, 
without return of congestion causing wake- 
fulness to instill more drops before morning. 
Actually no patient awakened because of need 
of further drops. 

One patient had suffered from local irrita- 
tion on using all other nose drops but found 
tetrahydrozoline nonirritating; 12 patients 
had been troubled by awakening at night 
because of recongestion when using other 
preparations but found the effect of tetra- 
hydrozoline to last until morning, and 4 
patients volunteered that tetrahydrozoline 
was the only nasal decongestant that they had 
found effective at all. 

The only instance of what might be called 
a side-effect was a complaint of slight sting- 
ing in one case, but this patient was nonethe- 
less relieved and continued the medication. 
None of the significant side-effects, local 
or systemic, previously mentioned as com- 
mon with other effective preparations were 
produced by tetrahydrozoline in this series.* 


SUMMARY 

This report describes a trial of a new 
sympathomimetic agent, tetrahydrozoline hy- 
drochloride (Tyzine), as a nasal deconges- 
tant solution (0.1%) in 204 patients—12 
with allergic rhinitis and 192 with naso- 
pharyngitis or sinusitis or both. Results were 
excellent in all but one patient, whose re- 
sponse was only partial. Besides this high 
effectiveness, tetrahydrozoline displayed the 
notable advantages of prolonged action and 
absence of untoward effects, local or systemic. 


114 Du Bois Ave. 

*More than 1 or 2 drops of tetrahydrozoline 
given to children under 2 years of age may cause 
It 
plastic spray packs for children. 


undesirable side-effects. is undesirable to use 
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Observations with Particular Reference to Its Surgical Treatment 


TIMOTHY L. CURRAN, M.D., Hartford, Conn. 
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A careful perusal of the literature fails 
to reveal a comprehensive review of the his- 
tory of laryngeal carcinoma in Connecticut. 
We are all aware of the fact that carcinoma 
in general has shown a progressive increase 
in recent years. This has been attributed to 
several factors, but the most positive reason 
for the increase is the prolongation of life 
by modern science. Since 1900, the average 
life span has increased 20 years, so that now 
the life expectancy of a person is 67 years 
of age. Although much has been written about 
the absolute and relative increase in carci- 
noma of the lung as compared with that in 
cancer involving the other organs, no such 
increase in incidence apparently has been 
shown to occur in laryngeal carcinoma. 
Laryngeal carcinomas, however, have shown 
a steady increase, according to statistics, in 
the past 25 years. Since well over 50% of 
carcinoma of the larynx occurs after the age 
of 60, it is evident that we are to face this 
problem more frequently in the future. It 
therefore seems pertinent to ask the follow- 
ing questions: What has been done in the 
treatment of carcinoma of the larynx in 
Connecticut ? What can be done to improve 
this treatment ? What have the laryngologists 
in Connecticut contributed to this treatment, 
and can we expect them to improve their 
results in the future? 
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Presented as a candidate’s thesis in partial ful- 
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logical Society, Inc. 


HISTORICAL REVIEW 


In order to evaluate completely the trend 
in the treatment of carcinoma of the larynx 
in Connecticut a thorough understanding of 
this disease as treated by the earliest laryngol- 
ogists is indicated. Despite the fact that many 
controversial discussions concerning the treat- 
ment of laryngeal carcinoma can be found 
in the medical journals of the late 19th and 
the early 20th century, no consideration of 
this disease is found in our local medical 
journals, nor do we note any contributions 
by our Connecticut laryngologists in the 
national journals. The earliest report of 
treatment for laryngeal disease in the Con- 
necticut State Journal was in 1876 by Cham- 
berlain,' but his report at that time con- 
cerned the treatment of laryngeal congestion, 
and what he describes was apparently an 
acute laryngitis in which the treatment was 
primarily local applications of various medi- 
cations, plus voice rest and the use of iced 
champagne by mouth. The latter was pre- 
scribed for its stimulating effect upon the 
laryngeal muscles, according to the author. 
Despite the fact that the laryngologists of 
Connecticut failed to include any reports of 
laryngeal carcinoma or its treatment in their 
European and 
made 


literary contributions, the 
American laryngologists elsewhere 
frequent and, at times, heatedly discussed 
additions to our knowledge of laryngeal 
carcinoma. The earliest surgery performed 
for laryngeal disease was, undoubtedly, 
tracheotomy, which was advocated by As- 
clepiades back in the first century B. C.? 
It was a recommended procedure only when 
the patient was in imminent danger of 
suffocation, and it is quite likely that some 
of these patients subjected to the operation 
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were victims of cancer of the larynx. How- 
ever, over the years there was considerable 
controversy as to the advisability even of 
this procedure. According to Ryland,’ it 
was not until the 17th century that the advo- 
cates of tracheotomy began to rise once 
again, and, since their results apparently 
showed some improvement compared with 
the effects of the procedure done centuries 
before, the operation gained acceptance. 
Many persons contributed to the study and 
treatment of laryngeal disease and carcinoma 
of the larynx in particular. One of the earli- 
est contributors to American laryngology 
was Dr. John Cheeseman, of New York, 
who reported the first case of papilloma of 
the larynx in 1817.4 In 1851, Gurdon Buck,°* 
who was known as the father of intralaryn- 
geal surgery in America, performed the first 
laryngofissure in America for carcinoma of 
the larynx. He subsequently operated on the 
patient twice for recurrence before the pa- 
tient died. Death occurred 18 months after 
the first operation and was due to the recur- 
rence of the original lesion. To Billroth in 
1873 goes the credit for performing the first 
laryngectomy.® In 1881, Gluck performed 
a two-stage operation for laryngectomy,° 
and this was calculated to prevent many of 
the postoperative complications which caused 
such a high mortality in laryngectomy. In 
1883, Butlin’ published his monograph on 
malignant diseases of the larynx. He noted 
that many surgeons believed that a trache- 
otomy gave the patient months to years of 
life and that this period of time was equal 
to what could be accomplished by radical 
surgery. One of the first series of cases of 
laryngectomies performed in America was 
reported by Bevan® in 1902. Two of the 
cases reported had pharyngeal stomas which 
failed to close, and in the third case he per- 
formed a two-stage laryngectomy. Bevan at 
that time stated that many throat specialists 
and general surgeons were opposed to radi- 
cal surgery in carcinoma of the larynx. 
Bevan went on to state that (1) early cancer 
of the larynx can be removed by laryn- 


gectomy or thyrotomy, with a mortality of 
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only 10%; (2) 50% of those recovering 
from the operation will live from one to 
eight years; (3) comparison of operative 
and nonoperative cases indicated that early 
operative intervention was not only war- 
ranted but dictated by the history of these 
The Dickerman that 


many cases of carcinoma of the larynx if left 


cases. statement of 
alone continued to live many years was criti- 
cized by Bevan. 

In 1909 Chevalier Jackson 
14 laryngectomies, with only 2 operative 


reported 
deaths.” Two of his patients survived for 
three years or more without recurrence of 
their laryngeal carcinomas. 

In 1922, Woods *® discussed the reasons 
for the unpopularity of the laryngectomy 
operation. He listed the objections as (1) 
magnitude of the procedure, (2) contami- 
nation of the wound from throat organisms, 
(3) feeding and nursing difficulties, and (4) 
the great tendency of the disease of recur. 
According to Woods, his first laryngectomy 
was performed in 1894 and the patient died 
in two weeks of pulmonary complications, 
which was the usual cause of postoperative 
death. He did not attempt another laryn- 
gectomy until 1909, and with the use of the 
feeding tube postoperatively the patient made 
an uneventful recovery. 
Woods’ 


carcinoma 


Crile 
offered a 


In a discussion of 
that 
good chance of cure as compared with the 


paper, 
agreed intrinsic 
poor outlook in extrinsic carcinoma of the 
larynx. It was Crile’s opinion that no opera- 
tion in surgery offered so certain and perma- 
nent a cure from cancer as total laryngec- 
tomy in intrinsic carcinoma of the larynx. 

I have stated earlier that the history of 
surgical treatment of laryngeal carcinoma 
the 
Connecticut surgeons. However, in 1921 one 


finds no mention of contributions of 
of the leading general surgeons in Connecti- 
cut, Dr. William Verdi, performed the first 
reported laryngectomy in Connecticut. The 
patient, a 64-year-old man, lived for 22 years 
afterward. In all, Verdi treated 59 cases of 
laryngeal carcinoma from 1921 to 1948, and 
all but 2 of the cases were treated by sur- 
gery. Included in his series were 40 laryn- 
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gectomies, 4 laryngofissures, 2 hemilaryn- 
gectomies, and 11 tracheotomies. The latter 
were done for palliation only. Flynn,* in 
his presentation of this series before the New 
England Surgical Society in 1948, stressed 
the necessity for total laryngectomy in such 
a large percentage of the cases because of 
the far-advanced lesions which were present 
at the time of operation. One cannot fail 
to have the greatest admiration for the skill 
and courage of Verdi in the treatment of 
these patients. In reviewing the records, one 
finds that many of these patients presented 
themselves with sloughing wounds of the 
neck, massive cervical adenopathy and that 
in innumerable cases the patients were not 
seen until they were in marked respiratory 
distress. Many of these were seen and treated 
before the days of the antibiotics. Flynn 
mentions a specific case which had been re- 
fused operation in New York and Boston. 
The patient was operated upon by Verdi in 
separate stages, a neck dissection being first 
done on one side and then on the other side, 
followed later by a total laryngectomy. The 
patient recovered and was still living 20 
years later. It is readily understandable why 
this 
high esteem by the laryngologists of his na- 
Although Verdi pioneered the 
successful surgical approach to the treat- 


great surgeon has been held in such 


tive state. 
ment of laryngeal carcinoma in Connecticut, 
he was followed in subsequent years by 
several of our more prominent laryngolo- 
gists, whose contributions to this work have 


helped to improve our statistical results. 
Men such as Canfield, Whalen, and Mac- 
Cready have led the vanguard of laryngolo- 


gists who are now performing this surgery 
in all of our larger Connecticut communities. 


INCIDENCE 

Recently Malkin and Kirchner " pointed 
out that there has been a marked increase 
in the number of patients with laryngeal 
carcinoma admitted to the New Haven Hos- 
pital. In the 20-year period from 1921 to 
LL 

* Flynn, C.: 


author. 


Personal communication to the 
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1940 there were 94 cases, while from 1941 


to 1950 there were 136 cases. This rather 
marked increase in the past 15 years is noted 
in the over-all state statistics accumulated 
by the Cancer Research Division of the De- 
partment of Health in Connecticut. 


1935 to 1939 there were 93 cases, from 1940 


From 


TABLE 1.—Distribution of Cases of Cancer of the 


Larynx According to Age and Sex 
(Connecticut, 1935-1950) 
Male Patients 
Age, Yr. Total 1985-1939 1940-1944 1945 
Total F } 83 


Under 2 


75 and over 
Unknown 


Female Patients 


Age, Yr Total 1935-1939 1940-1944 1945-1950 


Total 


10 8 23 


UNGOT BO... cascccuss 


60-64 


65-69 


to 1944 there were 152 cases, and from 1945 
to 1949 the number had risen to 282. Much 
of the increase perhaps must be attributed 
to better reporting, but, as stated earlier, the 
incidence of carcinoma, because of our longer 
span of life, has shown a marked increase 
in recent years. The incidence by age and 
sex is shown in Table 1. 

Approximately 50% of the reported cases 
of carcinoma of the larynx were diagnosed 


147 





A. M. A. ARCHIVES OF OTOLARYNGOLOGY 


TABLE 2.—Distribution of Cases of Cancer of the 


Larynx According to Size of the Hospital 
(Connecticut, 1935-1950) 








Average 
No. of 
Cases per 
Hospital 


20.6 


No. of 
Cases 


515 


No. of 
Hospitals 


37 5.3 
30 6.0 
64 12.8 
111 27.8 
68.3 





and treated at the four largest general hospi- 
tals in Connecticut (Table 2). These hospi- 
tals are located in New Haven and in Hart- 
ford. Although the other 22 hospitals re- 
ported only 50% of the total cases, there has 
been a definite trend during the past 10 years 
for an increasing amount of laryngeal sur- 
gery to be performed in the smailer hospitals. 
This, undoubtedly, has been due to the ten- 


dency for well-trained laryngologists in re- 
cent years to locate their practices in the 
smaller cities. A continued increase in the 
reporting of laryngeal carcinoma from these 
smaller hospitals can be expected in the 
future. One result of this should be a much 
closer observation of the patient by the sur- 
geon and prompter follow-up treatment, if 
and when it is indicated. 


RESULTS OF TREATMENT 

In the treatment of cancer of the larynx in 
Connecticut, our results compare favorably 
with those reported from most large centers. 
Table 3 shows the status of patients five 
years after diagnosis. This includes treatment 
by surgery, radiation, and combined surgery 
and radiation. 

From 1935 to 1945, a total of 284 cases 
were reported. The five-year results are 
shown in Tables 4, 5, and 6, with a break- 


TABLE 3.—Status of Patients with Cancer of the Larynx Five Years After Diagnosis 


(Connecticut, 1935-1945) 








1935-1945 


1935-1939 1940-1945 





t - 
No. of 
Cases 


% of 
Total 


100.0 


No. of 
Cases 


191 


ml 
% of 
Total 


No. of 
Cases 


% of 
Total 


284 
Status of patients surviving 5 yr...........seeeees 82 
Alive, free from cancer 73 
Alive with cancer 
Dead during first 5 yr. 
Dead, free from cancer 
Dead with cancer 
Lost to follow-up during first 5 yr 
Lost, free from cancer 
Lost with cancer 





100.0 
28.9 
25.7 

3.2 
69.3 
4.9 
64.4 
1.8 
1.1 


93 100.0 


24 
23 


fo) 
ai = 


for) 
we or 


25.8 
24.7 
1.1 
72.0 
2.1 
69.9 


99 


58 
50 
8 
130 
12 
118 
3 

3 


30.4 
26.2 
4.2 
68.0 
6.3 
61.7 


1.6 
1.6 


TABLE 4.—Status of Patients with Cancer of the Larnyx Five Years After Diagnosis by 














Limited 
Surgery 
for Cure 


Total 


Type of Treatment (Connecticut, 1935-1945) 


Limited 
Surgery 
for Cure and 
Radiation 


Radical 
Surgery and 
Radiation 


Radical 
Surgery 


a, 
No.of %of 


No. of 
Cases 


Status of patients surviving 5 yr. 


Alive, free from cancer 
Alive with cancer 

Dead during first 5 yr 
Dead, free from cancer 
Dead with cancer 


Lost to follow-up during first 5 yr. 


Lost, free from cancer 
Lost with cancer 


aa atin | 
% of 


Total 
100.0 
28.9 
25.7 
3.2 
69.3 
4.9 
64.4 
1.8 
1.1 
0.7 


cca FF 
No.of %of 


Cases 
20 
14 
14 


Total 

100.0 
70.0 
70.0 


30.0 
10.0 
20.0 


No.of %of 
Cases Total 
3 100.0 
100.0 


% of 
Total 


100.0 
50.0 
47.9 

2.1 
45.8 
8.3 
37.5 
4.2 
4.2 


4.2 


No. of 
Cases 
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12 


6 


Cases 


Total 
100.0 
50.0 
33.3 
16.7 
41.7 
41.7 
8.3 


8.3 
8.3 
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TABLE 5.—Status of Patients with Cancer of the Larynx Five Years After Diagnosis by 


Type of Treatment (Connecticut, 1935-1945) 








Limited 
Surgery for 
Palliation 


Limited 
Surgery for 
Palliation 
and Radiation 


Surgery, 
Extent 
Unknown 
— EE 


Biopsy 
Removal 
a 


Radiation 
Alone 
NR 


% of 
Total 
100.0 34 


No. of 
Cases 
Total 
Status of patients surviving 5 yr. 
Alive, free from cancer 
Alive with cancer................ 
Dead during first 5 yr 100.0 
Dead, free from cancer éenve 
Dead with cancer 100.0 
Lost to follow-up during first 5 yr. 
Lost, free from cancer.......... 
Lost with cancer 


TABLE 6.—Status of Patients with Cancer of the 
Larynx Five Years After Diagnosis by Type 
of Treatment (Connecticut, 1935-1945) 


Unknown 
Treatment No Treatment 


4 7% ne 
% of No. of 
Total Cases 
100.0 32 


GR 
% of 
Total 
100.0 


No. of 
Cases 
Total 
100.0 
100.0 


Surviving 5 
Alive, free from cancer 
Alive with cancer 
Dead during first 5 yr..... 
Dead, free from cancer 
Dead with cancer 


Lost to follow-up during 
first 5 yr 


Lost, free from cancer 
Lost with cancer 


down according to the treatment given. Lim- 
ited surgery is confined to those patients on 
whom partial laryngectomy (laryngofissure ) 
was performed. Radical surgery includes total 
laryngectomy as well as those cases on whom 
radical neck dissection was done. A separate 
classification was made for the six cases in 
whom biopsy removal of the tumor by direct 
laryngoscopy was accomplished. According 
to the statistics cited, six cases were treated 
successfully by biopsy removal, with no 
recurrence of the lesion. A word of caution 
is indicated in the interpretation of these 
results. 

In examining the various records, | dis- 
covered one case in which a biopsy report 
was returned showing carcinoma of the 
larynx present. Subsequently, several more 


biopsy specimens were taken and found to be 





No. of 
Cases 


No.of %of No.of %of No.of %of 
Cases Total Cases Total Cases Total 
1 100.0 6 100.0 116 100.0 
100.0 25 21.6 
100.0 19 16.4 


5.2 


% of 

Total 

100.0 
5.9 ue eves 6 
5.9 oe 6 


94.1 100.0 e 9 77.6 
2.9 « +oxun as 6.0 
91.2 100.0 oe aeeas 8: 71.6 

0.8 


0.8 





negative. This case was considered most 
unusual at the time and presented at a tumor 
clinic conference. However, approximately 
three years later, and one year after the last 
examination of the patient, the latter pre- 
sented himself with an obstructing lesion of 
the larynx necessitating tracheotomy, laryn- 
gectomy, and neck dissection. He died 18 
months later of the disease. Except in this 
case there was no evidence of delay in treat- 
ment of cancers of the larynx because of 
negative biopsies. Although direct laryngos- 
copy may remove a malignant growth where 
it is very early and on the free edge of the 
cord, such a patient requires extremely close 
attention, and even when negative biopsy 
reports have been obtained subsequently, the 
patient should not be lost to close follow-up. 
The tragic case 1? of Crown Prince Frederick 
of Germany, in 1887, is known to most laryn- 
gologists. The failure of Morell Mackenzie 
to insist on further biopsies of the larynx 
after the original negative report eliminated 
any chance of curing the Prince of his fatal 
disease. The latter’s untimely death has been 
said by some to have changed the political 
and economic life of the world so that reper- 
cussions are felt even to the present day. 
TYPE OF SURGERY PERFORMED 
As stated before, the statistics of the Can- 
cer Research Division of the Department of 
Health the surgery 
into limited or radical, with a separate cate- 
gory for biopsy removal. The determination 
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of the type of surgery performed is usually 


done by the attending physician, occasionally 
by the medical director of the tumor clinic, 
and in some instances by nonmedical per- 
sonnel of the tumor clinic. A check is also 
made by the same persons as to whether the 
treatment was for cure or palliation. So 
many errors were discovered on examining 
the tumor clinic records that I believe that 
a change should be made in the method of 
recording the type of surgery performed. For 
example, in many instances a tracheotomy 
was done and the record was checked that 
radical surgery had been performed. Occa- 
sionally, when a tracheotomy was performed 
as a palliative procedure, due to laryngeal 
obstructive dyspnea, a check was made that 
the treatment was for cure, despite the fact 
that no other therapy had been given. The 
difficulty lies in the attempt to include all 
the necessary classifications under the IBM 
Card Index System. A separate code number 
for tracheotomy has been suggested so that it 
will not be included under limited or radical 
surgery, and thus a better statistical evalua- 
tion of these cases should be obtained. Actu- 
ally much of the difficulty could be obviated 
if the attending physician would personally 
check his own tumor records and not leave 
this responsibility to a busy medical director 
or some member of the nonmedical personnel 
in the tumor clinic. 

Many physicians listed the procedure of 
the removal of one vocal cord under such 
terminology as hemilaryngectomy, thyrot- 
omy, partial laryngectomy, and, of course, 
laryngofissure. For purposes of simplicity, 
it is suggested that a procedure such as the 
removal of a single cord be listed as partial 
laryngectomy with further identification of 
the procedure where a variation has been 
done, for example, bilateral thyrotomy, sus- 
pension laryngoscopy, etc. 


WHO PERFORMS THE LARYNGEAL SURGERY 

In a recent survey, I discovered that at 
least 21 laryngologists are performing laryn- 
geal surgery in Connecticut. There are ap- 
proximately five general surgeons who in- 
clude laryngeal surgery in their operative 
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work. Up until recent years, many patients 
routinely had been referred by their physi- 
cians or laryngologists to larger centers in 
Boston, Philadelphia, New York, and Balti- 
With the 


increase in laryngologists trained to perform 


more for surgery of the larynx. 


this type of surgery, the number of referrals 
to out-of-state medical centers have been 
rare. With the exception of Verdi, who was 
the first to perform laryngeal surgery in 
Connecticut, the general surgeons have not 
produced any great volume of surgery on 
the larynx. Although some laryngologists 
have performed as few as two laryngofissures 
and no laryngectomies, the majority of laryn- 
gologists doing this type of surgery have 
performed 10 to 12 laryngectomies. Approxi- 
mately a third of the laryngologists who are 
doing laryngeal surgery have also stated that 
they have done one or more radical neck 
dissections for cervical metastasis of laryn- 
geal carcinoma. Although this is by no means 
a very large volume of radical neck surgery, 
it must be realized that general acceptance of 
this approach for treatment of laryngeal 
carcinoma is relatively recent among laryn- 
gologists. It has only been in the past few 
years that radical neck surgery has been per- 
formed by general surgeons in any great 
volume. 
FOLLOW-UP REPORTS 

In general, the follow-up reports on pa- 
tients were good. The 26 hospitals which 
submit their reports to the Cancer Research 
Division send their records on each patient. 
Reports are submitted by the tumor clinics 
of these hospitals once a month, and a follow- 
up report on the individual patient is sub- 
mitted once a year. These tumor clinics are 
manned by one or more personnel and are 
supported by the individual hospitals. A 
small subsidy is also received from the state. 
Cooperation of the physician is usually 
obtained, but where information is not avail- 
able, the family or the patient is contacted 
directly by the hospital tumor clinic. Oc- 
casionally, the attending physician requests 
that the patient or the patient’s family not 
be subjected to any inquiries. It is the feel- 
ing of some physicians that the patient’s 
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privacy is being invaded, and this occasion- 
ally causes some difficulty in obtaining ade- 
quate information on the patient’s response 
to treatment. Some physicians make little 
or no attempt at follow-ups on their patients. 
One otolaryngologist each year reports on 
his patient stating that “he must be all right, 
he would be back 


if he had trouble 


again.” Such a report does not give much 


any 


useful information and may prevent the pa- 
tient from obtaining curative treatment, if a 
recurrence of his lesion has taken place. An 
instance has occurred where the physician 
submitted a report year after year stating 
that the patient was alive and well and an 
investigation by the tumor clinic determined 
that the patient died some three years earlier. 
It would seem that for the little time and 
effort required, a more correct reporting can 
he given by attending physicians. 
SPEECH TRAINING 
The speech training of the laryngectomized 
patient can be accomplished in several ways 
in the state of Connecticut. The State Vet- 
erans Hospital is available to all patients who 
are veterans of the Armed Services. Chroni- 
cally ill or aged patients, regardless of their 
veteran status, may also be accommodated 
at this institution. 
patients are indigent, they must pay for their 


However, unless these 


TABLE 7.—Report of Author's 


Date of 
Operation 


1947 
1947 


Age, 

Patient EF. 
i £: 2% 48 M 
2. W.M 50 M 


Sex Lesion 

Extrinsic cancer 
Intrinsic cancer 
A... 55 M Intrinsie cancer 
J. R. ¢ M 


1948 


1948 Intrinsie cancer 


Intrinsic cancer 
Intrinsie cancer 
Intrinsie cancer 
Intrinsie cancer 
Extrinsic cancer 


Intrinsic cancer 
Intrinsie cancer 
Intrinsie cancer 
Lymphoepitheli- 


oma (right cord) 


Intrinsie cancer 
Extrinsie cancer 


Intrinsic cancer 
Intrinsie cancer 


CONNECTICUT 


hospitalization. The Department of Rehabili- 
tation of the State of Connecticut will also 
arrange for speech training for the laryngec- 
tomized patient. This can be done either on 
a private basis at the patient’s home or at 
No 


charge is made by the Rehabilitation Depart- 


any recognized school of instruction. 


ment for this speech training. However, 


some proof must be given that the patient 
can be to 
some useful occupation following his course 


rehabilitated and able carry on 
of speech training. In addition, the Connecti- 
cut Cancer Society will take over the financial 
responsibility for the training of laryngecto- 
mized patients when the latter, though not 
destitute, will require some economic assist- 
ance. 
COMMENT ON CASES REPORTED 
I am including in this paper a summary 
of the cases which I have treated by surgery 
in the past six years. Although it is realized 
that this is not a large series, I feel that my 
results have been encouraging enough to 
continue with this In the first 
years, I confined myself to the narrow-field 


work. few 
type of laryngectomy, but this I have dis- 
carded in the past two years not only because 
of recurrence in my own patients but also 
because of the evidence that this type of 
laryngectomy increases the chance of local- 


Cases of Laryngeal Cancer 


Result 
Died with disease 1948 
Died of coronary occlusion 
1951; no recurrence 
Died with disease 1949 
Died with disease 1952 


Treatment 
Total laryngectomy 
Total laryngectomy 


Total laryngectomy 
Total laryngectomy 
in 1948 
Neck dissection in 1951 
Partial laryngectomy 
Total laryngectomy 
Total laryngectomy 
Total laryngectomy 
Total laryngectomy 
and neck dissection 
Partial laryngectomy 
Partial laryngectomy 
Total laryngectomy 
Partial laryngectomy 
and x-ray 
Total laryngectomy 
Total laryngectomy 
and neck dissection 
Total laryngectomy 
Partial laryngectomy 


Living and well 
Living and well 
Living and well 
Died with disease 1950 
Died with disease 1951 


Living and well 

Living and well 

Living and well 

Died with disease 3 mo. 
later 

Living and 

Living and 


well 
well 


well 
well 


Living and 


Living and 
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ized recurrence and cervical metastasis. As 
shown in Table 7, there were 12 laryngec- 
tomies performed and 6 of these patients are 
living and well. One patient died four years 
after the laryngectomy. At the time of death 
he was free of disease but died of a coronary 
occlusion. Neck dissections have been done 
on three patients, two of whom died of 
recurrence. The third patient had a combined 
laryngectomy and neck dissection. He is now 
free of the disease, but it is less than two 
years since his operation. Five partial laryn- 
gectomies have been performed and four 
patients are living and well. In one case a 
thyrotomy was done because of failure to 
obtain a positive biopsy specimen from the 
edematous tissue. The lesion appeared to 
involve only one cord and the latter was 
resected. X-ray therapy was given when the 
pathological report showed lymphoepithelio- 
ma to be present and extending to the cut 
edge of the specimen. The patient died of 
coronary occlusion three months later. No 
autopsy was done, but clinical disease was 
believed to be present. 


SUMMARY AND CONCLUSIONS 


I have presented a picture of laryngeal 
carcinoma in Connecticut, including a brief 
résumé of the history of laryngeal carcinoma 
and its surgical treatment from the earliest 
recorded reports. As stated in this presenta- 
tion, very little was added to the surgical 
treatment of carcinoma of the larynx in Con- 
necticut until 1921, when Verdi performed 
his first laryngectomy. I find it necessary to 
take issue with those who believe that the 
laryngologist should confine himself to key- 
hole surgery, using his endoscopy skill only 
to determine what type of operation the 
general surgeon should perform. A _ well- 
trained laryngologist should not confine him- 
self to diagnosis alone. His training and 


experience, in many instances, do equip him 
to perform radical surgery, including neck 
dissection where indicated. Many chest sur- 
geons prior to performing any lung surgery 
insist on doing their own bronchoscopies to 
determine the extent of the surgical pro- 
cedure which they anticipate doing. The 
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treatment of laryngeal carcinoma may re- 
quire limited surgery or radical surgery or 
x-ray therapy. It should be up to the attend- 
ing laryngologist to decide and initiate the 
treatment for his patients and then to con- 
tinue to follow the patient adequately for any 
possible recurrence. 

many laryngologists feel that they should con- 
fine themselves only to diagnosis. One laryn- 
gologist stated that he had seen only 5 cases 
of laryngeal carcinoma in approximately 
50,000 new patients. I believe that he laryn- 
gologist who is trained in laryngeal surgery 
and shows a keen interest in this disease will 
find an increasing amount of this type of sur- 
gery in his practice. To be successful in this 
work, one must be bold in his approach and 
not use halfway measures in his treatment. 
One should not do a partial laryngectomy if 
he is not prepared to go ahead and perform a 


From my survey, I have discovered that 


total laryngectomy in case the lesion is too 
extensive for limited surgery. I believe also 
that he should not attempt a total laryngec- 
tomy unless he is also ready to perform a 
radical neck dissection in the event that 
metastatic nodes are found at the time of 
surgery. Since we are destined to see an 
increasing amount of laryngeal carcinoma 
in the future, the laryngologist must be pre- 
pared to treat this disease and he must do so 
without fear or timidity. The opposition to 
laryngectomy has diminished considerably 
in recent years. Laryngectomized patients 
are taking their places in the community and 
are performing their daily duties cheerfully 
and satisfactorily. The use of the antibiotics 
and improved techniques have increased our 
chances of success immeasurably. Here in 
Connecticut, we have a sufficient number of 
laryngologists trained in laryngeal surgery 
to assure patients of the best possible care as 
well as available close follow-up attention. 
It is no longer necessary for a patient with 
laryngeal carcinoma to travel hundreds of 
miles for limited or radical surgery, since 
all the facilities for his surgical treatment 
and postoperative speech therapy are within 


easy commuting distance. 
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In recording the statistics for tumor clinic 
records, it appears advisable to list the re- 
moval of a vocal cord as partial laryngectomy 
instead of the many other varied terms, such 
as laryngofissure, hemilaryngectomy, thyrot- 
omy, suspension laryngoscopy, etc. A better 
description of the operation performed when 
it is recorded on the tumor records would 
help in evaluating the results of the pro- 
cedure done. 

Follow-up reports, although complete in 
most instances, show that many physicians 
give little or no thought to the correctness 
of their reports. The statistics are of no 
value unless the physician is conscientious 
in his follow-up examination and_ then 
renders an accurate report of the patient’s 
condition. Better cooperation with the tumor 
clinic personnel in their attempts to gather 
information would be of extreme help to all 


of us. 

There is every available facility in Con- 
necticut for the speech training of the laryn- 
gectomized patient. Regardless of his eco- 
nomic status arrangements can be made for 
speech therapy through public or private 


organizations. 


Mr. Earl Pollack, of the Connecticut State De- 
partment of Health, Division of Cancer Research, 
assisted in the preparation of statistical charts. 


50 Farmington Ave. 


CONNECTICUT 
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Effects of Tyzine will = ieiietens 


on Cihated Epithelium 


DUNCAN E. HUTCHEON, M.D. 
and 
MARY ROSE CULLEN, B.S., Brooklyn 


In the study of the effect of certain nasal 
vasoconstrictors, antihistamines, anti- 
bacterial drugs on ciliated epithelium, Scudi 
and his colleagues‘ reported a parallelism 
between cellular irritation and loss of ciliary 
motility. An extrusion of globoid bodies from 
the surface of the ciliated epithelial cells was 


and 


also observed after the cessation of ciliary 
motility. The purpose of the experiments re- 
ported here was to compare the effect of 
tetrahydrozoline (Tyzine), which has re- 
cently been reported to be an active ‘vasocon- 
strictor,” with those of ephedrine, naphazoline, 
and phenylephrine on the ciliary movement 
of mammalian tracheal rings. 

It was shown by Mittermaier,* Buhrmes- 
ter,* and others that the pH of nasal secretions 
varies considerably in various pathological 
states from alkaline normally and in cases of 
allergic rhinitis to acid in patients with pur- 
ulent and mucopurulent The 
changes in ciliary motility produced by tetra- 
hydrozoline were, therefore, tested in acid, 


discharges. 


neutral, and alkaline media. 


PROCEDURE 

The method of Scudi, Kimura, and Reinhard was 
followed. Adult male albino rats were killed by a 
sharp blow to the dorsolumbar region. The tracheas 
were removed and cleared of adh:rent connective 
tissue. Cross sections of rings about 0.5 mm. in 
ee Sa 

Submitted for publication Jan. 22, 1955. 

From the Research Laboratories, Chas. Pfizer 
& Co., Inc. 

Tyzine is the trademark of Chas. Pfizer & Co., 
Inc., for tetrahydrozoline. 


154 


thickness were immersed in Locke-Ringer’s solu- 
The pH of the 
solutions was determined with a Beckman, glass 
electrode, Model N, pH meter. To minimize the 
effect of animal variation, five tracheal rings were 
These 


tion maintained at 23 to 25 C. 


chosen at random from different: animals. 
rings were placed in Locke-Ringer’s solution in 
Syracuse watch glasses and examined microscopi- 
cally for ciliary activity. At magnification < 320 the 
cilia could be seen beating actively. This was found 
to continue for a period of several hours. Tetra- 
hydrozoline, naphazoline, ephedrine, or phenyleph- 
rine was diluted with Locke-Ringer’s solution to 
give the desired concentration. At least two groups 
of five tracheal rings were observed at each concen- 
tration of each drug. The changes in ciliary move- 
ment of tracheal rings were noted after 5, 10, and 15 


minutes’ exposure to the vasoconstrictor. 
RESULTS 
The exposure of isolated tracheal ring seg- 
ments to ephedrine, naphazoline, phenyleph- 


rine, or tetrahydrozoline in Ringer-Locke’s 
solution at pH 7.2 resulted in an arrest of 
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Fig. 1—Curves relating percentage of rings in 
which ciliary movement stopped to concentration of 
the following vascconstrictors in bath: (a) naph- 
azoline, (b) tetrahydrozoline, (c) ephedrine, and 
(d) phenylephrine. Concentration in per cent on a 
log scale. Duration of exposure 15 minutes. 
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ciliary movement. The number of rings in 
which the motility of the cilia ceased depended 
on the vasoconstrictor, its concentration, and 
the 
results, in terms of the percentage of rings 


the duration of exposure. In Figure 1, 


in which movement was stopped after 15 min- 
utes’ exposure to the drugs, were plotted 
against the logarithm of the concentrations 
of the vasoconstrictors. It can be seen that 
naphazoline arrested ciliary movement in the 
lowest and phenylephrine in the highest con- 
centrations. Tetrahydrozoline and ephedrine 
stopped the movement of cilia at intermediate 
concentrations. 

To make a quantitative comparison of the 
activities of these drugs which suppress ciliary 
motility, the concentrations necessary to in- 
hibit movement in 50% of the rings exposed 
Ratios of Concentrations Inhibiting 
Vovement to Therapeutic Concentra- 


TABLE 1. 
Ciliary 
tions Causing Nasal Vasoconstriction 


Thera- 

peutie 

Concen 

tration, 
Per Cent 


Concentration 
Inhibiting 
50% of Rings, 
Per Cent 


Thera- 
peutic 
Drug Index 
a b a/b 
Ephedrine 2.4 (2.0-2.8)* 1.0 2.4 
Naphazoline 0.4 (0.2-0.5) 0.1 4.0 
Phenylephrine 4.3 (3.1-6.0) 2 17.2 
Tetrahydrozoline 1.2 (0.7-1.5) 0.1 12.0 


* The figures in parentheses are the 95% confidence limits 


Fig. 
Locke’s solution; pH 7.8; reduced 


2.—Globoid-body formation following exposure to 2.4% 
14 from mag. about x 900. 


EPITHELIUM 


TABLE 2.—Effect of pH on Ciliary Inhibition 
Produced by Tetrahydrozoline (2.4%) 


Inhibition 
(10 Min.) 


10 20 50 


Per Cent 
(5 Min.) 


Number of 
Rings 


10 20 SO 


10 5O 9% 


to them method of 
Litchfield and Wilcoxon.® These concentra- 
(1C50 ) 0.4% for naphazoline, 


1.3% for tetrahydrozoline, 2.4% for ephed- 


were estimated by the 


tions were 


7 


rine, and 4.2% 


The 95% 


for phenylephrine (Table 1). 
confidence limits of these values 
were also calculated. 

The 


which inhibited cilia in acid and alkaline media 


concentrations of tetrahydrozoline 
were also determined and are given in Table 2. 
It would appear that there is somewhat less 
depression of the ciliary movement of the 
tracheal rings in acid media than in neutral 
or alkaline ones. 

In concentrations at which ciliary move- 
ments were arrested by the presence of the 
vasoconstrictors, globoid bodies formed on 
the surface of the ciliated epithelium. Figure 
2 shows hematoxylin and eosin stained sec- 
tions of tracheal rings exposed to 2.4% tetra- 
hydrozoline. All stages in the development of 
these globoid bodies can be seen from the 
initial extrusion from the epithelial cell to the 


tetrahydrozoline in Ringer- 
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final spherical formation lying free of the 
tracheal mucosa. 


COM MENT 


As a measure of their local toxicity to epi- 
thelial surfaces, the effect of several vasocon- 
strictors on ciliary movement was studied. In 
considering the effects of substances on ciliary 
epithelium, account should be taken of the 
concentrations which are applied to the mu- 
cosa therapeutically. The therapeutic indices 
were thus calculated for each of the vasocon- 
strictors as the ratio between the concentra- 
tion inhibiting ciliary movement and the con- 
centration in which the drug is most com- 
monly used as a nasal decongestant (Table 1). 
On this basis tetrahydrozoline and phenyl- 
ephrine have the largest and therefore the 
most favorable therapeutic ratios. 

The evidence from their staining qualities 
in hematoxylin and eosin sections was that 
the globoid bodies were cytoplasmic in nature. 
The extrusion of the globoid bodies was felt 
to be a physicochemical effect of the drug on 
the cell surface, causing a budding and finally 
the separation of a particle of its cytoplasm. 


SUMMARY 
The concentrations of several vasoconstric- 
tors which inhibited ciliary movement and 
resulted in the extrusion of globoid bodies 


from the surface of rat tracheal epithelium 
were studied as a means of comparing their 
relative local toxic properties. When these 
concentrations were compared with those 
used clinically for nasal vasoconstriction, it 
was found that the resulting therapeutic 
indices were larger for phenylephrine and 
tetrahydrozoline than for ephedrine and 
naphazoline. 
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Clorpactin WES. 90: A View Antiseptic 


Preliminary Report 


MARTIN ZWERLING, M.D., Bay Shore, N. Y. 


For over a hundred years chemists have 
been attempting to use the powerful germi- 
cidal effect of chlorine as an agent in control- 
ling infection. Recently a new group of agents 
have been developed, consisting of modified 
buffered hypochlorous acid derivatives, which 
appear to yield their active chlorine almost 
quantitatively as hypochlorous acid. Chem- 
ically they can be classified as monoxychloro- 
sene * derivatives. This paper is a prelim- 

Submitted for publication March 16, 1955. 

From the Department of Otolaryngology, South- 
side Hospital. 

* Clorpactin. The chemical data were obtained 
through the courtesy of the Guardian Chemical 
Corporation (Long Island City, N. Y.), which also 
supplied the material for clinical trial. 





Diagnosis 


MCGtS SIMI PRETIORIIG. «onc cs csc ccccccccoesscesccs 
Chronic simple pharyngitis...............ssseeeeees 


Atrophie pharyngitis with atrophic rhinitis 
Vineent’s angina 
Moniliasis (thrush) 


BE ie SONG cainicwdiccccccunvcstedasccsese 
Paresthesias of the pharynx (‘‘globus hystericus’’) 
PD ra Finns ohne nce d ec ndcevencerecaces 
Ce, CUI a o90. Fac Eilon ccnadenednnecercesecces 
PORTOORE BOING yoo xciciaciscccaccnectscccescceces 


Aphthous stomatitis (canker sore) 
Exanthematous stomatitis (chicken pox) 
Stomatitis due to inoperable carcinoma (larynx) 
Uvulitis 

Dermatitis of the skin of the nasal vestibule 


WP URUID COR SUD MOUS io dawn diccasrdcxdsdorccedecees 


Cellulitis of the ear with perichondritis 
Carbunele of the neck 


pe RE A CP erence te eee re eee 
See I iro a08 Govineeiscutcicsceckseebresnsses 


Acute maxillary sinusitis (irrigations done) 
Chronic maxillary sinusitis (irrigations done) 
Oral antral fistula 


Chronie infected granulations (radical mastoidectomies) 


Total 


Therapeutic Results with Clorpactin WCS-90 


inary report of the use of Clorpactin WCS- 
90 in otolaryngology. 
CHEMISTRY 

Clorpactin is produced in various strengths, 
consisting of white, water-soluble powders 
or granules, whose dilute solutions are 
powerful germicides, fungicides, and viru- 
cides, yet are nontoxic and nonirritating 
when used in therapeutic dosages. These 
hypochlorous acid derivatives form dilute 
solutions with pH’s varying from a highly 
acid 4.2 to substantially neutral, and are 
highly buffered. They are excellent oxidiz- 
ing agents, effective deodorizers, and exhibit 
pronounced wetting, penetrating, and deter- 
gent properties. The grade of Clorpactin 
used in this study was Clorpactin WCS-90. 
A 0.2% solution of grade WCS-90 will 
retain sufficient potency over an eight-hour 
period, while the powder itself will retain 
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its entire potency almost indefinitely, if kept 
under refrigeration. 


MATERIALS AND METHODS 

An unselected group of 642 otolaryngologic pa- 
tients in whom a topical germicide was indicated 
were studied. A 0.2% solution of Clorpactin WCS- 
90, prepared by dissolving 2 gm. of Clorpactin 
WCS-90 in 1 liter of luke-warm tap water, was 
used. The solution was applied to the site of infec- 
tions for five-minute periods, the solution being 
changed three to four times during that period. 


RESULTS 

The therapeutic results are summarized in 
the Table. 

It is of interest to note the remarkable 
response of cases of “globus hystericus” to 
Clorpactin WCS-90. The probable explana- 
tion can be found in Morrison,’ who feels 
that many of these cases of “globus hysteri- 
cus” are really due to slight inflammation in 
a crypt or recess of the lateral folds, lingual 
tonsil, or hypopharyngeal recesses. 

The most dramatic results were obtained 
in the treatment of aphthous stomatitis 
(canker sore). All 18 cases treated showed 
dramatic improvement within eight hours 
of application of Clorpactin WCS-90. These 
cases had been previously treated with vari- 
ous other medications for months and even 
years without significant effect. 

The two cases of oral antral fistula closed 
within four days after irrigation with Clor- 
pactin WCS-90. Previous irrigations with 
other solutions were ineffectual. 


COMMENT 

The activity of Clorpactin is based on its 
active chlorine content, principally as hypo- 
chlorous acid, acting in conjunction with the 
powerful wetting and penetrating qualities 
of the base, and stabilized and controlled by 
the specially developed buffers present. Clor- 
pactin WSC-90 possesses bactericidal powers 
very similar to that of the elemental chlorine, 


yet it apparently does not have the toxic or 


destructive effect of the chlorines on tissue 
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cells. At the present time Clorpactin WCS-90 
can be administered only topically, depending 
upon contact with the particular fungus, 
bacteria, or virus for its germicidal action. 
The comparatively poor results in tonsillitis 
and rhinitis can be attributed to the fact 
that Clorpactin WCS-90 does not penetrate 
sufficiently to contact and destroy the path- 
ogenic organisms in the depths of the tissue. 
Other grades of Clorpactin are at present 
being evaluated which seem to show greater 
penetrability. 

Clorpactin three definite 


WCS-90 


advantages over antibiotics: 


has 


1. It is apparently nonspecific in its antibacterial 


action, having what appears to be a complete 
spectrum. 

2. In the present series of 642 cases there were 
no indications of any untoward side-effects. 
3. No resistant organisms were observed after 


extended use of Clorpactin WCS-90. 


Further studies are at present in progress 
to determine the efficacy of Clorpactin WCS- 
90 in preoperative skin sterilization, instru- 
ment sterilization, and external otitis. 

\nother grade of Clorpactin, WCS-60, 
has been reported* to be effective in the 


treatment of oral lesions. 


SUMMARY 


A new drug, Clorpactin WCS-90, consist- 
ing of modified buffered hypochlorous acid 
derivatives was used topically in a series 
of 642 ear, nose, and throat cases. Tests 
show it to be a powerful germicidal, fungi- 
cidal, and virucidal agent, without significant 
toxic or irritating effects. 


375 E. Main St. 
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Otogenic Bvt Ales 


Report of Two Cases with Unusual Clinical Features 


MAURICE F. SNITMAN, M.D. 
HARKISHEN SINGH, D.M.D., M.D. 
JOHN H. GLADNEY, M.D. 

and 

JAMES R. SOFRANEC, M.D., Chicago 


The occurrence of brain abscess secondary 
to ear disease while becoming infrequent in 
this antibiotic era can and does present it- 
self. Our experience with these and other un- 
reported otogenic complications is at great 
variance with the opinions of some clinicians 
who repeatedly emphasized their extreme 
rarity occasioned by the advent of antibiotic 


therapy. The patients under discussion pre- 


sented clinical evidence of an acute exacerba- 
tion of a chronic otitis media, and the brain 
exploration took place subsequent to a mas- 
toid exenteration, which in both cases dis- 
closed pus under pressure in the mastoid cav- 
ity. The brain explorations took place within 
a five-day period coincidental with change 
of attending personnel (M. F. S. and H. S.). 
Because of some irregular clinical findings in 
two cases we wish to present in some detail 
their treatment and progress. 
REPORT OF CASES 
Case 1—H. A., 
admitted to the hospital on June 20, 1954, with the 


a 30-year-old white man, was 


complaint of headache of four days’ duration asso 
The 


otorrhea had been present on and off for the past 


ciated with discharge from the right ear. 
two years but had become especially active during 
the last two months. Since the onset of the discharge, 
ileal 
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Gladney and Dr. Sofranec, Residents in Otolaryn- 


Department of Otolaryngology); Dr. 
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he had noticed a progressive loss of hearing in the 
right ear, but no tinnitus or vertigo. On the day 
prior to admission, the patient began to experience 
excruciating pain in the right temporoparietal and 
postauricular areas and stated that his temperature 
rose to 104 F accompanied by chills. 

Physical examination on admission revealed a 
well-developed, moderately obese 30-year-old white 
man who appeared lethargic. The temperature was 
98.6 F, pulse rate 56, respiration rate 16, and blood 
pressure 122/72. The pupils were equal, responded 
symmetrically to light and in accommodation ; fundu- 
scopic examination disclosed normal discs. A mod- 
erate amount of foul, purulent drainage was present 
in the right external auditory canal, and the tym- 
panic membrane was partially obstructed from view 
by a small polyp which appeared to protrude from 
the anterior region of the pars tensa. The left ear 
drum showed evidence of a healed, chronic otitis 
media. The Rinne test was positive bilaterally and 
the Weber lateralized to the right ear. Neurological 
examination showed a slightly ataxic gait, but no 
pathological reflexes or signs of meningeal irrita 
tion were present. Laboratory findings: The white 
blood cell count was 13,600, with 87% neutrophiles 
and 13% lymphocytes. The red blood cell count was 
5,150,000, urinalysis was normal, and serology was 
negative. Four days following admission, a spinal- 
fluid examination showed clear fluid with an initial 
pressure of 300 mm. of water with a cell count of 
18 (predominantly lymphocytes). The spinal-fluid 
sugar was 62.5 mg./100 cc., chlorides 692 mg./100 
cce., and total protein was 30 mg./100 cc. The sero 
logic reactions were negative, and colloidal gold 
curve was 0011100000. A repeat white blood cell 
count showed 14,600 cells, with a differential count 
of 92% neutrophiles and 8% lymphocytes. A culture 
of the purulent discharge from the right external 
auditory canal showed Achromobacter organisms 
predominating with some hemolytic Staphylococcus 
aureus. X-ray studies showed sclerotic mastoids 
(Pig. 1}. 

On the fifth hospital day, a right radical mastoid 
ectomy under general anesthesia was performed 
through an endaural approach. After removal of the 
mastoid cortex, thick greenish-yellow pus under 
pressure was encountered in the antral region. Cul- 
tures were later reported as showing Achromo- 
bacter as the predominant organism. The mastoid 
cavity was partially excavated by a cholesteatoma- 
tous mass which bordered on the 


tegmen mas- 
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Fig. 1 (Case 1, H. A.).—X-rays of mastoids. 


toideum. The dura was exposed surgically but not 
disturbed. 

Postoperatively, the patient continued to exhibit 
somnolence and complained of severe right hemi- 
crania. Four days later (June 29, 1954) papilledema 
was observed and, accordingly, intracranial ex- 
ploration was indicated. Through a postauricular 
incision under local anesthesia, the mastoid cavity 
was reentered and the dural exposure enlarged. 
Significant changes of the dura were not present. A 
cruciate incision of the dura was made, and with a 
Cushing needle a large abscess was encountered at 
a depth of about 1.5 cm. Approximately 50 cc. of 
foul, purulent material escaped. The dural opening 
was enlarged to admit the small finger, and a finger 
cot drain was inserted into the abscess cavity, which 
did not give a feeling of encapsulation. Immediately 
following drainage the patient became more lucid, 
and in two days there was a slow and progressive 
stabilization of the vital signs. Large parenteral 
doses of oxytetracycline (Terramycin) were ad- 
ministered upon the advice of Neurosurgery. His 
maximum daily temperature was 99 F (Fig. 2). 
Although he showed a good response to oxytetra- 
cycline, on the sixth postoperative day chloram- 
phenicol (Chloromycetin) was substituted, as tests 
showed the organism had become more sensitive to 
the latter. The drain was removed from the abscess 
cavity on the eighth postoperative day. 

A 2+ papilledema on the right continued until the 
13th postoperative day. On the 23rd hospital day the 
postauricular incision was closed secondarily under 
local anesthesia. Visual field studies two weeks fol- 
lowing the second procedure were normal. Because 
of his lethargic state such studies were unobtainable 
prior to the drainage of the brain abscess. Approxi- 
mately four months from the date of initial surgery, 
the patient was gainfully employed. The mastoid 
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cavity was dry, with a fair preservation of hearing 


in the ear operated on. 


Comment.—The signs and symptoms of 


intracranial pathology which were present 
prior to the first operative procedure, al- 
though due to an undiagnosed brain abscess, 
could have been those of an otitic hydro- 
cephalus. With the findings of pus under 
pressure in the antrum, it appeared justifiable 
to the operator to delay brain exploration. 
The continuation of the somnolence and the 
development of papilledema without a re- 
peat spinal-fluid examination indicated a 
brain exploration. 

The isolation of Achromobacter organisms 
at surgery in almost pure culture on two 
not considered accidental or 
evidence of bacteriological contamination. 
To be sure, it is our opinion that these or- 
ganisms represented virulent pathogens quite 
capable of producing the above clinical pic- 
ture. Unpublished observations from the de- 
partment of bacteriology at this hospital sup- 
port this contention, as upon frequent occa- 
sions these have been discovered in certain 
of osteomyelitis 


occasions is 


treatment-resistant cases 
and chronic urinary tract infections. Achro- 
mobacter are Gram-negative motile bacilli 
that are generally classified as a nonpatho- 
genic group of organisms. They are thought 
to be similar in their cultural characteristics 


to the Pseudomonas group of true bacteria. 
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Case 2.—H. D., a 60-year-old white man, since 
childhood had intermittent discharge from his left 
ear associated with a marked decrease in his hear- 
ing. The otorrhea and earache usually followed an 
upper respiratory infection but at no time was there 
an associated vertigo or tinnitus. On May 28, 1954, 
his temperature rose to 104.4 F accompanied by pain 
and tenderness over the left mastoid region. His 
family physician administered penicillin daily for 
five doses and the temperature receded. Because of 
persistence of pain and ear discharge he entered 
Hines Hospital on June 3, 1954. 

Physical examination revealed a well-developed, 
well-nourished white man in no acute distress, who 
was cooperative and mentally alert. Temperature 
was 99 F. The left external canal was partially 
filled with purulent material, and a large polyp 
obscured visualization of the tympanic membrane. 
There was slight tenderness on moderate pressure 
over the left mastoid process. Hearing was limited 


to conversational voice ad concham on the right ear. 
The Weber test lateralized to the right and the 
Rinne was positive on the right and negative on the 
left. Reflexes were physiological. 

X-rays of the mastoids (Fig. 3) on admission 
revealed a marked increase in the bone density of 
the antral regions and the mastoid tips, more pro- 
nounced on the left. The cellular septa were ob- 
literated. There appeared to be an area of radi- 
olucency above and behind the canal on the left 
side. Impression: bilateral mastoiditis with a sug- 
gestion of bone destruction on the left side, indi- 
cating the presence of a cholesteatoma. Spinal punc- 
ture revealed the fluid under normal pressure with 
8 cells per cubic millimeter. Sugar was 38 mg./100 
cc., protein 95 mg./100 cc., chlorides 655 mg./100 
ce., and the Ross-Jones test was positive. The 
serologic reactions were negative. The white blood 
cell count was 12,200, with 89% neutrophiles and 
11% lymphocytes. The red blood cell count was 
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Fig. 2 (Case 1, H. A.).—Temperature, pulse, and respiration. 





Fig. 3 (Case 2, H. D.). 


4,900,000 of hemoglobin. Urinalysis 


was negative. 


with 15 gm. 


Penicillin was administered parenterally and fol- 
lowed several days later by tetracycline (Achro- 
mycin) because of unsatisfactory clinical response. 
The temperature continued to be septic (Fig. 4) ; 
however, a blood culture was negative. Repeat white 
blood cell count 25,700 cells, with 91% 
neutrophiles, 6% lymphocytes, and 3% monocytes. 
Surgery on the mastoid was advised. On June 15, 
1954 (12 days following admission), under general 
anesthesia a left radical mastoidectomy was per 
formed. At operation the antrum contained pus 
under pressure and was partially filled by choles- 


showed 


teatoma. A dehiscence in the tegmen mastoideum 
was found, but the exposed dura appeared grossly 
normal. Culture of the purulent discharge revealed 
E. coli, most sensitive to streptomycin, chloram 
phenicol, oxytetracycline, and penicillin. Within two 


days following surgery his temperature returned te 


normal and remained so for two weeks. The patient 
was up and around and entirely asymptomatic on 
the seventh postoperative day. Visual field studies 
and fundi examination on three occasions showed 
no abnormalities. During the 14th postoperative day, 
his temperature rose to 100.2 F and he complained 
of pain in the left ear. He appeared mentally con- 
fused and had difficulty in naming simple objects, 
displaying monophasia. At this time another fundu 
scopic and a field 
normal. The white blood cell count was 11,000, with 
81% 
surgical and neurological consultations 


visual examination were still 


neutrophiles and 19% lymphocytes. Neuro- 
were ob- 
tained, and a tentative diagnosis of a thrombosis of 
the left 
temperature returned to normal, remaining so for 


middle cerebral artery was made. His 


three days and then rose again to 103 F. Accord- 


ingly, another spinal puncture was performed, on 
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X-rays of mastoids. 


July 2, 1954 (18 days postoperatively), revealing 
an opalescent fluid with a pressure of 400 mm. of 
water. The cell count was 12,000 white blood cells, 
with 99% 
spinal-fluid 
106 mg./100 cc., total protein 200 mg./100 cc., and 
a colloidal gold curve of 0012211000. A hemogram 
blood cell 11,000, 


81% neutrophiles and 19% lymphocytes. Following 


neutrophiles and 1% lymphocytes. The 


sugar was 20 mg./100 cc., chlorides 


showed a white count of with 
the spinal-fluid puncture a transient paresis of the 
right upper extremity occurred but disappeared in 
six hours. The following day, under local anes 
thesia, the mastoid cavity was opened through a 
postauricular incision and the tegmen mastoideum 
widely removed. The dura bulged slightly and was 
moderately tense. A cruciate incision was made in 
the dura and a Cushing needle introduced upward 
into the temporal lobe. At a distance of about 2.5 
cm., thick, purulent, odorous exudate escaped under 
pressure. Cultures at a later day from this exudate 
showed E. coli which was sensitive to streptomycin, 
chloramphenicol, oxytetracycline, and _ penicillin. 
\fter evacuation of about 60 cc. of purulent exudate 
the dural incision was enlarged to permit the entry 
of a small finger. A large Penrose drain was placed 
into the abscess cavity, which, similar to Case 1, 
did not possess an identifiable capsule. The patient 
immediately appeared more lucid and was oriented 
in all planes. He received intravenous oxytetra 
cycline for three days, and after the report on cul- 
ture sensitivity chloramphenicol was substituted and 
maintained for 20 days. This was followed by the 
oral administration of oxytetracycline for 21 more 
days. The drain was removed on the seventh post- 
operative day. 

The postoperative course was uneventful, and a 
secondary closure of the postauricular incision was 
performed on the 33rd postoperative day. The pa- 
tient was discharged asymptomatic on the 71st day. 





oye: alae 


OTOGENIC BRAIN ABSCESS 


OTOGENIC BRAIN ABSCESS 


RADICAL 











MASTOIDECTOMY 


H.0. June 3,1954 


/ 


* \ 














TEMPERATURE DEGREES FAHNENHEIT 


EXPLORATORY 








mi 








ro) 
= 
S 
R 
x 
& 
Q 
wH 
Wy 
& 





T 


25 





T T T T 1 


sai sj 
30 35 40 45 50 55 60 


DAYS IN HOSPITAL 


Fig. 4 (Case 2, H. D.). 


the 


undiagnosed brain abscess, this patient re- 


Comment.—Despite presence of an 
turned to apparent normalcy following mas- 
toid drainage. The absence of clinical find- 
ings of intracranial pathology may be as- 
cribed to the masking effect of antibiotic 
therapy. After the belated rise in tempera- 
ture, a monophasia, and pain in the head, 
surgery was delayed for two days because of 
a consultation impression of rupture of the 
left middle cerebral artery. However, ex- 
ploration was mandatory following the pro- 
nounced spinal-fluid findings. 


SUMMARY 
Two cases of brain abscess are presented, 
each of which followed an acute exacerbation 


stripe seca 
OS li 


Temperature, pulse, and respiration. 


of chronic otitis media. The clinical picture 
was unusual in that the signs and symptoms 
did not fully conform to the intracranial 
pathology. In the first case, the continued 
somnolence and the development of papil- 
ledema were considered justification for a 
brain exploration. The organism, Achromo- 
bacter, isolated by culture of the brain ab- 
scess is discussed. The postoperative recov- 
ery was excellent. In the second case, there 
was present more evidence of intracranial ex- 
tension, The septic course and monophasia 
and memory lapse, plus the pronounced 
spinal-puncture laboratory findings, justified 
brain exploration. The postoperative course 
and therapy are outlined. 
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Stapes WMhbilzation in ( Mie erosis 


Primary Results and a Review of Sixty-Three Cases 


YRJG MEURMAN, M.D. 
and 
OTTO MEURMAN, M.D., Helsinki, Finland 


INTRODUCTION 

During the last seven or eight decades 
great advances have been made in the surgery 
of otosclerosis. In the light of its most recent 
phase—stapes mobilization—it is of interest 
to recall that the earliest attempts to correct 
the hearing loss due to this disease were also 
aimed at remobilization of an ankylosed 
ossicular chain. 


HISTORICAL REVIEW 


Kessel (1876) suggested mobilization in 
ankylosis of the stapes even before the actual 
at a time 


nature of otosclerosis was known 
when the disease was considered a kind 
of dry sclerosis of the middle-ear mucosa. 
Michel’s * report dealing with mobilization 
of the stapes dates from the same year. 
Boucheron + (1888) separated the incus and 
the stapes from each other and then tried with 
a special hook to render the latter mobile in 
the oval window. In some cases he obtained 
good results in the incipient stages of the 
disease. Miot t (1890) obtained improve- 
ment in hearing in 28 cases of 56. In many 
cases he had to mobilize the stapes several 
times. 
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* Michel, quoted by Engstrom. 
+ Boucheron, quoted by Engstrém. 
¢ Miot, quoted by Engstrém. 
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However, the attempts of that time were 
not limited to mobilization alone. It became 
a very usual procedure to remove the mal- 
leus and incus through an incision of vary- 
ing size in the tympanic membrane. Often 
the stapes was left undisturbed intentionally. 
Lucae (1885), for example, reported the 
following results with this method: In 53 
cases operated on, considerable improvement 
in hearing was obtained in 9, some improve- 
ment in 19, no improvement in 18, and de- 
terioration of hearing in 7. Stapes extrac- 
tion was also performed by numerous otolo- 
gists, both in Europe and in the U. S. 

Operations of this kind were usually made 
under chloroform anesthesia, but cases have 
also been reported in which an unanesthetized 
patient bore the pain of the operation with 
stoic fortitude. Taking into account the 
difficulties experienced at that time in ob- 
taining hemostasis, the primitive lighting 
conditions, the lack of an operating micro- 
scope, and the inability to prevent postop- 
erative infections, it seems astonishing that 
the results reached with those methods were 
even good enough to encourage further at- 
tempts. 

In the 1890’s, however, more and more 
objections to this operation were raised. The 
chisel was now directed at the semicircular 
canals instead of being used upon the os- 
sicular chain. The era of the fenestration 
operation had dawned. A description of its 
evolution is not called for in this connection. 
The names of the Big Three of fenestration 
surgery, Holmgren, Sourdille, and Lempert, 
are known to all.§ 


§ A detailed description of the earlier develop- 
ment of otosclerosis surgery can be found, for 
example, in Engstr6m’s article. 
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STAPES MOBILIZATION 


New vistas were opened up in the surgery 
of the ear by the improvements in the tech- 
nical adjuncts required at operation, chiefly 
lighting and magnification. Thus Herberts 
stated, in 1947, that the time was ripe for 
new attempts in the area of the stapes. After 
demonstrating on cadaver material that the 
membrane covering the inner surface of the 
stapedial footplate is thicker than usual in 
otosclerosis, he exposed the middle ear in 
two patients through the mastoid process 
and removed the stapes, leaving the mem- 
brane in situ. The primary results were good. 
It has not come to our knowledge whether 
they were permanent. The technical diffi- 
culties probably were considerable, and the 
operation did not gain favor. In addition, 
this operation results in interruption of the 
ossicular chain, and thus, even in theory, 
the improvement in hearing cannot be greater 
than by the fenestration operation. 

Quite contrary to previous attempts, the 
most recent method in the field of otosclero- 
sis surgery, Rosen’s stapes mobilization, is 
based on the creation of as normal condi- 
tions as possible, on preservation of the 
tympanic membrane and the ossicular chain, 
and on remobilization of the stapes in the 
oval window. 


OTOSCLEROTIC PROCESS IN THE WINDOW REGION 

3efore dealing more closely with the op- 
erative technique and the results obtained, it 
is well to consider the otosclerotic process in 
the window region in particular and the 
theoretical possibilities for remobilization of 
the stapes. 

In otosclerosis sharply delimited, richly 
vascular areas of periosteal bone develop in 
the enchondral layer of the bony wall of 
the inner ear, owing to factors as yet un- 
known. The most usual site of these areas 
is right in front of the oval window, but they 
are found also elsewhere. In Nylén’s series 
otosclerotic areas occurred in 90% of the 
cases anterior to the oval window, in 40% 
in the round-window region, and much more 
seldom in other locations. In only 8% were 
such areas present in the round-window re- 


gion alone. According to Guild, the oto- 
sclerotic lesions in the round-window re- 
gion only seldom become large enough to 
occlude the whole window or influence the 
hearing otherwise. Nager and Fraser re- 
ported on six patients with extremely large 
otosclerotic areas in whom the scala tympani 
of the cochlea was ossified as well. In only 
two of these there was complete closure of 
both windows. Recently Lindsay and Hem- 
enway reported their histological observa- 
tions on a woman of 35 years with an oto- 
sclerotic area in the region of the round 
window only. Ossification involved 80% of 
the window membrane. In spite of this the 
patient was known to have had entirely nor- 
mal hearing until death. Even a small free 
area in the membrane of the round window 
thus suffices to produce the vibration re- 
quired for normal hearing. Wever came to 
the same conclusion in his studies on cats. 
Hearing was not reduced until there was 
complete blockage of the round window. 
Closure of the oval window with involvement 
of the round window must thus be regarded 
as fairly unusual, and closure of the round 
window alone as even more so. 

The otosclerotic areas anterior to the oval 
window grow to its margin and from here 
through the annular ligament to the footplate 
of the stapes, with the result that the mobility 
of the stapes is impaired and finally ceases 
entirely. The extension of these areas as 
they grow through the annular ligament to 
the stapes varies greatly. Thus Covell found 
that in 15 of his 31 cases of stapes ankylo- 
sis there was very extensive fixation of the 
stapedial footplate. In these cases the proc- 
ess often spread somewhat farther, to the 
crura of the stapes. In the remaining 16 
cases, however, the extent of fixation was 
very small; usually it occurred at the an- 
terior margin of the window. Guild’s series 
of 10 histologically verified cases of stapes 
ankylosis included none in which ossifica- 
tion involved the whole circumference of the 
window. Usually less than half of it was in- 
volved. At times there were several narrow 


bony connections between the footplate of 
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the stapes and the window margin, the rest 
of the ligament being entirely normal. 

The above histological observations thus 
clearly indicate that fixation of the stapes 
to the oval window may be of highly vary- 
ing character. Tobeck, for example, arrived 
at the same result clinically: Palpating the 
stapes with a probe, he studied its fixation 
by the aid of a microscope during fenestra- 
tion. Occasionally a distinct though slight 
movement was observed with respect to the 
long axis of the stapedial footplate. No move- 
ment was observed with reference to the 
short axis, that is, in the longitudinal direc- 
tion of the footplate. In most cases, however, 
the fixation was clinically total. The audio- 
grams in these different cases of bony fixa- 
tion did not vary: They indicated complete 
fixation in all cases. 

Theoretically there should thus be pos- 
sibilities of loosening the stapes, in other 
words, of breaking the bony connection, 
especially in those cases in which this latter 
is only narrow. The greater its extent, the 
more difficult is mobilization. It is clear that 
there must of necessity be many cases in 
which the resistance of the bony connection 
is greater than that of the weak crura of the 
stapes, and attempts at mobilization by pres- 
sure against the neck of the stapes will then 
result in fracture of one or both crura. The 
fact that the crura fracture easily was noted, 
for example, by Cawthorne when he ex- 
tracted the stapes from the oval window 
in cases of fixation. The stapedial footplate 
also often was broken before being loosened 
from the oval window. 

The question of the reossification of a 
mobilized stapes is also interesting. Rosen’s 
results show that the stapes may remain 
mobile for at least two years after mobiliza- 
tion. Why does the fractured bridge not 
become ossified again? It is common knowl- 
edge that the inner-ear wall, differing in 
structure from all other bones of the human 
body, is extremely resistant to the healing 
of fractures. Thus Wolff, for example, in 
studying cases of otosclerosis histologically, 
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noted fissures in the inner-ear wall which 
she considered to be spontaneous. It is pos- 
sible that otosclerotic lesions also have 
a poor tendency to healing. We know fur- 
ther, on the basis, for example, of Guild’s 


such 


and Nylén’s studies, that so-called active 


and silent foci can be differentiated histo- 
logically. Fractures in the latter may also 
have a poorer tendency to heal. A possible 
third factor is that the footplate of the stapes 
is in a state of constant slight vibration, 
which might tend to prevent union of frac- 
tures. In other words, this would be a kind 
of pseudarthrosis phenomenon. 

What has been stated above has aimed 
at demonstrating that mobilization of the 
stapes has a sufficiently firm theoretical basis 
in clinical otosclerosis. The results obtained 
by this operation will be dealt with below. 


OUR OWN INVESTIGATIONS 
TECHNIQUE 
For a description of the technique the 
reader is reierred to Rosen’s paper. We 
have mainly followed his advice, and as soon 
as his original instruments were available 
Before that 
mobilized the stapes with an instrument con- 
sisting of a thin shaft with a needle-like end 


we began to use them. we 


bent in an obtuse angle of about 130 degrees. 
The bent end was pressed against the neck 
of the stapes. Afterward Dr. Rosen pre- 
sented us a new mobilizer with a shorter 
arch at the tip. 

During this work we have learned to heed 
some special points. It is important to make 
the incision in the canal wall, as Rosen ad- 
vises, sufficiently lateral to the drum, more 
than 5 mm. from the margin. Otherwise 
an open slit may result at the annulus. The 
magnification requires special attention. The 
operation can be performed with a binocular 
loupe, magnifying 2% to 3 times, as by 
Rosen. It is a disadvantage that, when work- 
ing through an ear speculum, binocular 
vision is much hampered. However, when 
the latest model of the Zeiss binocular micro- 
scope is used, binocular vision is unimpeded. 
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TABLE 1.—Age Classification of Patients 


Patients, 
No. 


* Women, 46; men, 


In addition, the more powerful magnification 
obtained with it is a valuable asset. Besides 
other observations, to which we shall revert 
later in this article, the checking of the mo- 
bility of the stapes after mobilization is con- 
siderably facilitated. We generally work 
with * 6 magnification, but even * 10 and 
16 are useful and sometimes of great help. 

At the beginning, before becoming familiar 
with the funnels used by Rosen, we widened 
the outer portion of the meatus with a 
straight incision, at about 12 o’clock, as for 
fenestration—but only from the border of 
the bony meatus outward. An écarteur was 
then inserted to spread the orifice. In the 
course of the work we have mostly omitted 
the incision, though it may be required quite 
exceptionally. 

MATERIAL 

Up to the middle of October, 1954, our 
material consisted of 63 patients. The op- 
erations were performed by both of us, about 
an equal number by each, five by Dr. Rosen, 
and five by Docent Vaheri. The age of the 
patients varied from 20 to 74 years, as shown 
in Table 1. There were 46 women and 17 


men. According to hearing acuity, they 


TABLE 2.—Cases Classified by Audiogram 


No. of 
Group Cases 
16 


63 


could be divided into three groups. In the 
most suitable group, Group A, the pure- 
tone audiogram showed an air conduction 
between 30 and 60 db. Bone conduction was 
not lower than 25 db. There was no lower- 
ing at the high frequencies. Also, in Group 
B the air-conduction hearing loss did not 
60 db. Between 2000 and 


4000 cps bone conduction declined to 30 db. 


as a rule exceed 


or somewhat lower, being, however, dis- 
tinctly higher than air conduction. The cases 
of Group C showed an air-conduction curve 
lower than 60 db. The loss in bone conduc- 
tion was greater than in Groups A and B, 
and there was a further decline toward the 
higher frequencies. Thus the suitability of 
the cases in this group was to some extent 
doubtful. They were predominantly included 


TABLE 3.—Hearing After Mobilization 


Hearing 


Slightly 


Good Improved Unchanged 


19 


Group 


Total 


Improved: 37 (58.7%). 


for examination of the motility of the stapes 
footplate. Table 2 distribution 


of cases in the three groups. It appears that 


shows the 


in more than two-thirds a favorable result 
could be expected. 


RESULTS 

The results of mobilization are shown in 
Table 3. The number of improved cases in 
Group A is three-fifths of the whole group. 
Of these almost four-fifths obtained good 
hearing, whereas the improvement in the 
remaining one-fifth was slight. In the less 
favorable groups the proportion of the im- 
proved to the unimproved is somewhat less 
favorable, but there was improvement in 
more than half. The comparatively great 
number of failures seems perhaps surprising. 
We shall discuss this outcome later. 

One might expect the hearing to reach 
its eventual level within a short time after 
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TABLE 4.—Average Hearing Improvement 
Calculated from the Frequencies 500, 
Between 250 and 4000 Cps 
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TABLE 5.—Postmobilization Hearing Level as Cal- 
culated from at Least Three Frequencies 
Between 250 and 4000 Cps 











Hearing Improvement Group A Group B Group C 


Less than 20 db 12 7 3 
12 2 


: 
4 


More than 20 db 


24 9 
Maximum mean improvement: 52 db. 


mobilization. The drum membrane in some 
cases regained its ordinary appearance in 
almost 10 days. In some others the return 
to normal took a longer time. The time taken 
for the hearing improvement to reach its 
final degree varied considerably. There were 
cases in which this lasted about four weeks, 
although in many others this time was much 
shorter. 

The time of observation in our cases was 
short, and it is quite natural that we cannot 
report any permanent results in terms of 
hearing improvement. Yet in none of these 
cases did an impairment follow when the 
improvement had once reached a maximum. 
The gain in hearing is shown in Table 4. We 
have taken an improvement of 20 db. as the 
borderline. Looking at Table 4, we find that 
exactly half of the most suitable cases have 
an improvement of less than 20 db. while 
the other half have 20 db. or more. Those 
20 db. several 


gaining more than include 





Hearing 
Level, 


Group A GroupB Group C 


with considerably greater improvement, for 
example, one with an average maximum of 
52 db. 

The level of hearing after mobilization is 
seen in Table 5. Two patients attained a 
5 to 10 db. level as calculated for at least 
three frequencies between 250 and 4000 eps. 
Seven others rose to the 15 to 20 db. level. 
Such results are hardly ever obtained by 
fenestration. Nine patients in Group A and 
two in Group B reached the level of good 
practical hearing (25 to 30 db.) correspond- 
ing to the requirements after fenestration. 
The changes in bone conduction after mo- 
bilization will be studied further and will 
be dealt with in a later article. 

Two typical audiograms of successful 
cases (Figs. 1 and 2) are shown here. One 
of them illustrates clearly that advanced age 
is no contraindication to this operation. 
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Figure 2 


COMMENT 
GRADE OF STAPES FIXATION 
As stated above in the introduction, fixa- 
tion of the stapes to the oval window can be of 
highly varying character. This we noted also 
during operation. In some cases even slight 
touching of the neck of the stapes rendered 
it mobile; in others mobilization was not 


until and 


successful powerful prolonged 
pressure was applied. The firmness of fixa- 
tion seemed to be unrelated to the duration 
of hearing loss. In some of the cases with a 
history of years, even decades, of impaired 
hearing, the stapes loosened easily ; in others 
with a history of at times only one or two 
years the stapes was extremely firmly fixed. 
Table 6 shows the hearing improvement in 
45 cases in which special attention was paid 
to the firmness of In 
there was distinct improvement when the 


fixation. two-thirds 
stapes was easily mobilized. When it was 
firmly fixed, hearing improved in only half 


the cases. 


TABLE 6.—Stapes Fixation and Improvement 
in Hearing 





Cases 
with No 
Hearing 
Improve- 

ment, 

No. 


10 


Cases with 
Hearing 

Improve- 
ment, 


Stapes Loosened No. 


With difficulty 
Total: 45 cases. 





THE Rounp WINDOW 

One of us (O. H. M.) made an interest- 
ing observation with reference to the round 
window. In cases in which some fluid, either 
saline, penicillin solution, or a small amount 
of blood, had remained in the round-window 
niche, movement of the fluid surface was 
observed the stapes was 
moved with an instrument. This, of course, 


when mobilized 
shows better than anything else that the 
stapes has been rendered mobile again and 
that the vibrations in the perilymph continue 


up to the membrane of the round window. 


Later both of 
to visualize even the round-window mem- 


us several times were able 


brane in the niche. So far as we know, the 
general conception has been that the mem- 
brane is covered by the anterior border of 
the niche in such a way that it cannot be 
viewed through the meatus. We have not yet 
made a record of those instances in which 
it was visible, but the number is not small. 
Certainly observation of the movement of 
the membrane itself 
higher 


occasional fluid or of 
is greatly facilitated 
magnification : It is not easy to observe these 
phenomena with lenses magnifying only two 
or three times. On the other hand, there 
are cases in which simultaneous manipula- 
tion of the stapes and observation of the 
round-window niche is difficult. 


when using 


One expects, of course, that when a mo- 
bilized stapes is moved and simultaneous 
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TABLE 7.—Observation of Round-Window Mem- 
brane in Nineteen Cases 


Cases 
with No 
Hearing 
Improve- 

ment, 

No. 


Cases with 
Hearing 
Improve- 
ment, 
No. 
Movement of Stapes Caused: 
10 1 
1 7 


11 8 


movement of the round-window membrane 
is observed, the hearing has improved. Table 
7 proves this. As these observations were 
not made in the beginning of the series 
with operation, the number of observed 
cases is at present still fairly small. Also, 
as mentioned already, such observation is 
not always possible. In our subsequent ma- 
terial we have always tried to heed this phe- 
nomenon. In Table 7 attention is arouse’ 
by the case in which, in spite of vibration 
of the round-window membrane, hearing did 
not improve. The probable cause of this was 
the impaired mobility of the rest of the 
ossicular chain. The case in which hearing 
improved although no vibration could be 
observed is evidently to be included among 
visual errors. There were seven cases in 
which neither vibration of the round-window 
membrane nor improvement of hearing was 
observed although the stapes was mobile; 
these—at least most of them—must be at- 
tributed to fracture of one or both crura, to 
which we will revert later in this article. 


CoMPLICATIONS 

Some complications may occur during the 
operation. The mobilizer must be handled 
with utmost care. Even then it may occa- 
sionally happen that the point of the mo- 
bilizer slips upward, tears the capsule of the 
joint, and luxates the long process of the 
incus from the head of the stapes. In some 
cases the stapes is at the same time mobilized. 
Then the accident has not caused great dam- 
age; it is often possible to place the joint 
surfaces in the right position. 

Another accident, which is not rare, is rup- 
ture of the tympanic membrane. Most of 
these were small ones. In some cases the 
cause may have been an atrophic scar, but 
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sometimes the drum was at least apparently 
normal. Most frequently the rupture was in 
the lower posterior quadrant, but it may 
appear anywhere in the posterior or inferior 


half. Such a rupture, if it is not small, re- 
sults in a persistent perforation. In the cases 
with mobilized stapes it impairs the hearing 
improvement considerably. In unsuccessful 
mobilization it is a harmful result. Quite 
small perforations healed under the cover 
of cigarette paper or even without it. Larger 
ones were repaired according to the Zollner 
method. 

We experienced two cases of facial palsy. 
In the first the stapes could not be mobilized. 
The palsy healed within two months. Fenes- 
tration was then done. At operation it was 
observed that the nerve lacked bony cover- 
ing in the aditus. The second palsy, which 
was very slight, appeared without any appar- 
ent cause one week after mobilization and 
passed in two days. One may take these 
palsies calmly if the instruments have been 
manipulated with proper care. No serious 
damage can then be inflicted on the nerve. 
The above accidents are recorded in Table 8. 

In Table 8 we have not included the cases 
in which a crus or both crura were broken. 
The reason for this is that a quite definite 
statement of this accident is not easy, since 
in most cases the crura do not come into 
view. But as this accident has a certain rela- 
tion to the number of unsuccessful cases, it 
will be discussed togther with the failures. 


FAILURES 

In Tables 3 and 6 are given the percent- 
ages of cases with improved hearing in this 
series: 58.7 and 62.2. Compared with the 
results of fenestration, the successful results 
are somewhat poorer. The chief cause of the 
failures certainly is fracture of one or occa- 
sionally both of the crura. It is easy to un- 


“ABLE 8.—Accidental Complications at 
Mobilization 


Cases, 
No. 
Luxation of incudostapedial joint 13 
Rupture in pars tensa 14 
Facial palsy 2 


Complications 


Total 29 








STAPES MOBILIZATION 
derstand that in cases of firm fixation the 
anterior crus, which is thinner, or both crura 
are broken. Such was evidently the state of 
things in most of the seven cases of Table 6 
which did not result in hearing improvement. 
Powerful pressure was followed by fracture 
of acrus. But 10 cases in the same Table 
which were also failures as far as hearing 
improvement is concerned—show that even 
a slight touch may cause fracture of a crus 
and thus make the stapes apparently mobile, 
but naturally without any hearing gain. This 
probably was due to the direct effect of the 
otosclerotic process on the junction of the 
stapes plate and the crus or on the crus 
itself. As in the case of fenestration opera- 
tions, failures due to an ossified round- 
window membrane must be extremely rare. 
Another factor pointed out by Rosen, name- 
ly, stiffening of the joint between the mal- 
leus and the incus, may be present. At pres- 
ent it is difficult to assess the frequency of 
this condition. It certainly requires larger 
material and further experience. This factor, 
of course, has no bearing on the failures 
after fenestration, as the incus is removed. 
Rupture of the drum depresses the level 
this 


impairment varies greatly from case to case. 


of improvement distinctly. However, 
In some the patient at once notices distinct 
improvement at the stage of the operation 
when the drum is still folded upward, where- 
as in others a distinct difference in hearing 
is not observed until the drum is put back 
into its proper position. As already stated, 
hearing often improves gradually during the 
weeks succeeding the operation. These ob- 
servations may be expected to throw added 
light on the problem, but they must still be 
studied consistently. 


CONCLUSIONS 
The question now arises: Is it worth while 
trying mobilization when the fenestration op- 
eration gives a higher percentage of cures? 
Even with our limited experience we are in- 
clined to answer this question affirmatively. 
The following reasons justify mobilization : 
1. The improvement will in many cases exceed 
that attained by fenestration. 


2, Mobilization is a much smaller surgical pro- 

cedure. 

. Little if any after-treatment is required. 

. In unsuccessful cases fenestration can be per- 

formed afterward. 

On the basis of these arguments mobiliza- 
tion is an operation which should, as a rule, 
be tried first. 
tion can be resorted to in those cases where 
Thus the fenestra- 


On the other hand, fenestra- 


mobilization has failed. 
tion operation will always preserve its value. 

Many otologists have doubted the perma- 
nence of the results of mobilization. Up to 
the present our experience is too short to 
demonstrate permanent mobility of the stapes. 
Yet during this period of about six months 
we have not observed a single case in 
which the stapes would have become fixed 
again. Rosen has had some successful cases 
under observation for up to two years. It is 
clear that we cannot be convinced of perma- 
nent success until the number of cases re- 
ported has increased. But even assuming that 
reossification occurs in a certain number of 
the mobilized cases, the operation can, never- 
theless, be recommended: There is nothing 
to prevent trying it again, and theoretically 
it ought to be as easy to perform as the first 
time. 

Rosen in his papers pointed out some im- 
portant technical details, and we want to con- 
firm them, in our turn, on the basis of our 
experience : 

The incision line in the wall of the meatus 
must be placed more than 5 mm. lateral to 
the drum margin. The soft covering of the 
meatus has a tendency to contract, which 
may result in a slit at the border of the tym- 
panic cavity. 

In order to avoid rupture and permanent 
perforation the lining of the meatus must be 
freed very slowly and carefully. 

Mobilization of the stapes must be carried 
out with utmost caution, preferably with 


repeated even pressure, and not by jerky 


movements. 

We wish to add two more points which we 
have found of importance : 

It is highly advisable to observe the round- 
window niche for any detectable movements 
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while moving the stapes. If such movements 
are seen, they ensure a positive result. 

A binocular Zeiss microscope of the new 
model is of invaluable aid both in working 
and for observation. 

We thus advocate stapes mobilization in 
cases of otosclerosis. On the other hand, we 
realize that, as regards the number of cures, 
this operation has not so far given as good 
results as might be desired. The causes of 
failure must be submitted to further exam- 
ination. There may be technical factors which 
perhaps can be avoided. Insufficient observa- 
tion during the surgical procedure may be 
another cause. As an example, we mention 
the case of a patient who was admitted for 
subsequent fenestration, on which occasion it 
was found that the stapes was not mobilized. 
Moreover, we have thought of a possibility 
of modifying the technique. In any case, the 
Rosen mobilization has attacked the surgical 
treatment of otosclerosis from a new angle 
and given us new opportunities of developing 
the therapy of this ailment. 

The following point still calls for consid- 
eration. There are cases with an uncertain 
diagnosis of otosclerosis. Very few otolo- 
gists would be ready to submit these patients 
to fenestration. Yet these are the patients 
who are very suitable for examination by an 


operation which exposes both windows. Ad- 


hesions can hereby be liberated, a closed 
round-window niche reopened, and bands of 
connective tissue fixing the stapes severed. 
Such a diagnostic surgical procedure will, no 


doubt, be common in the future. 


SUMMARY 


The primary results obtained in 63 patients 
operated on according to Rosen’s method are 
reported. The number of cases in which im- 
provement in hearing was obtained, as well 
as the degree of improvement, is presented. 
The complications and the factors that may 


be responsible for failures are then discussed. 


Haartman’ink. 4. 


172 


ARCHIVES OF OTOLARYNGOLOGY 


BIBLIOGRAPHY 


Cawthorne, T.: Review of Surgery of Otosclerosis, 
Proc. Roy. Soc. Med. 40:320, 1947. 


Covell, W. P.: The Ossicles in Otosclerosis, Acta 
oto-laryng. 28:263, 1940. 


Engstrém, H.: Uber das Vorkommen der Oto- 
sklerose nebst experimentellen Studien iiber 
chirurgische Behandlung der Krankheit, Acta 
oto-laryng., Supp. 43, p. 1, 1940. 

Guild, S. R.: Histologic Otosclerosis, Ann. Otol. 
Rhin. & Laryng. 53:246, 1944. 

Incidence, Location and Extent of Otosclerotic 
Lesions, Arch. Otolaryng. 52:848, 1950. 


Herberts, G.: The Development in Surgical Treat- 
ment of Otosclerosis and a New Method of 
Operation, Upsala lakaref. forh. 58:287, 1947- 
1948, 


Kessel, J.: Uber die Durchschneidung des Steig- 
bigelmuskels beim Menschen und iiber die 
Extraktion des Steigbiigels, resp. der Columella 
bei Thieren, Arch. Ohrenh. 11:199, 1876. 

Lindsay, J. R., and Hemenway, W. G.: Occlusion 
of the Round Window by Otosclerosis, Laryn- 
goscope 64:11, 1954. 


Lucae, A.: Uber operative Entfernung des Trom- 
melfells und der beiden Gehor- 
knochelchen bei Sklerose der Paukenschleim- 
haut, Arch. Ohrenh. 22:233, 1885. 


grosseren 


Nager, F. R., and Fraser, J. S.: On Bone Formation 
in the Scala Tympani of Otosclerotics, J. 
Laryng. & Otol. 58:173, 1938. 

Nylén, B.: 
Localization, Number, Activity and Extent of 
Otosclerotic Foci, Upsala lakaref. forh. 54:1, 
1949, 

Rosen, S.: 
Hearing in Otosclerosis, New York J. 
53:2650, 1953. 

Simple Method for Restoring Hearing in Oto- 
sclerosis: Mobilization of Stapes, Acta oto- 
laryng. 44:78, 1954. 


——and Bergman, M.: Mobilization of the Stapes 


Histopathological Investigations on the 


Mobilization of the Stapes to Restore 
Med. 


for Otosclerotic Deafness, Acta oto-laryng., 
Supp. 118, p. 1, 1954. 

Tobeck, A.: Ergebnisse der Beweglichkeitspriifung 
des Steigbiigels bei Labyrinthfensterungen, 
Ztschr. Laryng. Rhin. Otol. 32:168, 1953. 

Wever, E. G.: Recent Investigations in Sound Con- 
duction, Ann. Otol. Rhin. & Laryng. 59:1037, 
1950. 

Wolff, D.: Otosclerosis: Hypothesis of Its Origin 
and Progress, Arch. Otolaryng. 52:853, 1950. 





bo TEiiindlion aii _ 


of i. a Tabbed. 


MAURICE H. COTTLE, M.D., Chicago 


The vestibule of the normal adult nose is 
a specialized organ with very characteristic 
structures and specific functions and is the 
beginning of each nasal passage. Here the 
respiratory tract makes its first contact with 
the outside world of air. 

The vestibule is surrounded almost en- 
tirely by its half of the nasal lobule, bounded 
laterally by the ala, or wing, medially by 
the mobile septum and columella, superiorly 
by the cul-de-sac and limen vestibuli, and 
posteriorly by the skin lying on the alveolar 
process of the superior maxilla. Its inferior 
the (external naris). 
Anteroinferiorly, it becomes a recess behind 


limitation is nostril 
the nasal tip, called the atrium or ventricle. 
Extending into the vestibule from above and 
in front is the ipsolateral upper lateral carti- 
lage, which is the terminal lateral portion of 
(the cartilage), 
which is usually attached by fibrous tissue to 


the cartilage vault roof 
the accompanying terminal portion of the 
cartilaginous septum. The vestibule is also 
encroached upon by the ends of the lobular 
cartilage (alar cartilage); the medial por- 
tion of the cartilage—the medial crus— 
curves laterally, usually at the junction of 
the posterior and the middle third of the 
columella, producing with its fellow the 
typical widening of the base of the columella 


(Fig. 14). The laterocaudal border of the 
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Fig. 1—Normal widening of base of columella 
(A) produced by ends of medial crura. Hair-bear- 
ing skin (B) drawn across vestibule by lateral 
crura. 


lateral crus of the lobular cartilage protrudes 
into the vestibule medially carrying with it 
a substantial fold of hair-bearing skin (Fig. 
1B). The cartilage here is normally mod- 
erately concave from within and lies lateral 
and superior to the terminal portion of the 


upper lateral cartilage ; it is lined with a non- 
| 
i 


hair-bearing skin. The space between the 
upper lateral and the lower lateral (lobular) 
cartilages is a well-formed cul-de-sac, some- 
times called an infundibulum or a diverticu- 
lum (Fig. 2). 

The lateral crus protrudes into the vesti- 
bule about 5 mm. superior to the protrusion 
of the medial crus. The cul-de-sac is still more 
superior. The upper lateral cartilage usually 
makes an angle of 10 degrees with the septum 
just under the septum roof and moves to and 
from the septum with the respiratory air 
currents, and thus acts as a valve (Fig. 3). 
It is prevented from completely collapsing 
on inspiration by its tendency to curl away 
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Fig. 2.—“Cul-de-sac”—space between upper lat- 
eral cartilage A and lateral crus of lobular (alar) 
cartilage B. 
the connective- 
tissue attachments to the lateral crus of the 


from septum and by its 
lobular cartilage. The effect of the latter 
becomes augmented by the dilatation of the 
nostrils, which results from the action of the 
dilator muscles of the alae. The opening of 
the nasal valve on expiration is accomplished 
by the passage of the air. Depression of the 
tip of the nose through the action of the 
view of 


Fig. 3.—Lateral left valve area after 


skin removal and elevation of left vestibule. 


ARCHIVES OF OTOLARYNGOLOGY 
depressor muscles of the mobile septum can 
often enlarge the valve opening. 

The portion of the lobular cartilage join- 
ing the medial and lateral crura is known as 
the dome or the knee of the cartilage; it is 
usually notched inferiorly and bent quite 
sharply. With its fellow lying in juxtaposi- 
tion, it forms the nasal tip. Variations in the 
angulations of the domes and their fibrous 
junctures to each other are very many and 
are and traumatic 


subject to congenital 


influences. 


Fig. 4. 


the nose. 


Looking towards nasal tip from within 
\rrow points to the ventricles beneath 
lobular (alar) cartilage. 

The tip harbors in each of the vestibules 
(as already mentioned) the recess just ante- 
rior to the nostril, the atrium, or ventricle 
(Fig. 4). 

The posterior wall of the vestibule infe- 
riorly is, in a white adult, not usually con- 
tinuous with the floor of the nasal chamber 
proper, but instead is encroached upon by the 
inferior portion of the pyriform crest 
(Fig. 5). 

This 


screened in the adult with more or less dense 


whole complexity of structures 





STRUCTURE OF NASAL VESTIBULE 


Fig. 5.—A, floor of pyriform crest; B, floor of 
vestibule. (Note vertical Caucasian nostrils. ) 


vibrissae constitutes an effective series of 
resistors or baffles to the air stream, slowing 
down the currents of air drawn into the nose, 
directing them upward into the external 
nasal pyramid for preliminary warming, and 
moistening them before their entrance into 
the nasal chambers proper. 

Between the lobular cartilage and the sur- 
face skin is a varying amount of subcutaneous 
tissues containing muscle fibers—the fibers 
of the muscles of expression. The skin of the 
lobule over the cartilages is not of uniform 
quality ; it varies from thin to thick, from dry 
to oily, from pliable to stiff (Fig. 6). 

The posterior portions of the lateral walls 
of the vestibule (the alae) do not contain any 


cartilage, the lobular cartilage going only 


about halfway back. Adipose fibrous tissue 


makes up their substance. Their posterior- 
inferior attachments may be to the face, lip, 


Fig. 6. 


and columella and have been well described 
by Griesman.? 

In order to see all the structures herein 
described, it is necessary to cut the vibrissae 
and examine the base of the nose without 
using a nasal speculum, and by utilizing good 
illumination and slight exposure movements 
with fine retracting instruments. Examining 
the vestibule with an electric otoscope is of 
great value. The obstructing hairs are held 
out of the way and with care distortion of 
the 
avoided. The study of enlarged photographs, 


structures being examined can be 
such as herein reproduced, is especially help- 
ful in making a complete examination. 

The shape of the nostrils, like all other 
the the 


origin and the age of the person, and should 


parts of nose, varies with ethnic 


be in anatomical harmony with the structures 
of the vestibule and the external nasal pyra- 
mid. In general, it may be said that Cauca- 
sian nostrils are almost vertical in their 
longest diameter (Fig. 5) when seen from 
the 


Negro nostril is horizontal or transverse 


below—the base view, whereas true 
(Fig. 7 A). Many other races, as for example 
the Filipino, strike a compromise between 
these two. The Caucasian nostril is more or 
less narrow and elliptical; the Negro’s is 

The is associated 
with a high projecting narrow bony-carti- 


wide and round. former 
laginous pyramid, the latter with a flat, 
broad, low-lying nose. The Negro has less 
markedly developed baffles, and the floor of 
the pyriform aperture is not prominent, and 


Differences in skin texture. 





Fig. 7—A, transverse nostrils of Negro are nor- 
mal. 8, transverse nostrils in white person are 
abnormal. 


a true crest here is usually absent. Thus it 
does not offer obstacles to the passage of air 
from the posterior portion of the vestibule to 
the floor of the nasal chamber, as does the 
Caucasian nose. The very characteristic large, 
boggy, moist, inferior turbinates of the 
Negro nasal chambers can be seen by anterior 
rhinoscopy without recourse to a_ nasal 
speculum (Fig. 84). A similar clinical pic- 
ture in a white adult is distinctly abnormal 
(Fig. 8B). 

Observation of the nasal profile reveals the 
angle that the inferior portion of the nose 
makes with the anterior surface of the upper 
lip. The length of the upper arm of the angle 
depends primarily on the length of its center 
structure, the columella, which, in turn, helps 
determine the shape and direction of the 
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nostrils. The angle between the columella and 
the lip may be a right angle, an obtuse angle, 
or an acute angle, depending on whether the 
base of the nasal pyramid is in a horizontal 
plane, is inclined toward the base, or is turned 


upward. According to Topinard * and others, 


these are the three principal anthropological 
types of nasal profiles. When the nasal orifice 
position corresponds properly with the struc- 
ture of the whole external nasal pyramid, 
respiration will be normal. When, however, 
pathologic causes produce a relative change 
in the position, size, and shape of the orifice 
out of harmony with its basic ethnic type of 
nose, functional difficulties will follow. 
Deformities of the lobule, particularly 
overhanging or excessively long tips, or short 
and upturned noses, produce disturbances of 
nasal health and obstruction to breathing by 


Fig. 8.—A, in Negro inferior turbinate is evident 
without use of speculum. (Note attachment of left 
alar foot. Inferior turbinate retouched in photo- 
graph.) B, in white adult easily seen inferior tur- 
binate is not normal. (Turbinate retouched in 
photograph. ) 
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Fig. 9.—Premature newborn infant with typical 
normal base of nose. 


misdirection of the air currents. It has fre- 


quently been noted that when the tip of the 


nose was elevated either temporarily by 
manipulation or permanently by surgical cor- 
rection, the patient breathed better. Also, 
after fractures with drooping of the tip, rais- 
ing the tip produced better nasal breathing. 
Patients who are dissatisfied with the ade- 
quacy of nasal respiration after submucous 
resection are often able to improve respira- 
tion by lifting the tip of the nose. As a result 
of these observations it may be concluded that 
the position of the lobular orifice in relation- 
ship to the rest of the nasal chamber is of 
prime importance for free respiration through 
the nose. 

Children show progressive changes in the 
structural development of the vestibule. Usu- 
ally a white child born by Cesarean section or 


Fig. 10.—White newborn infant with moderate 
flattening of nose produced by normal labor. 


prematurely has not suffered any compres- 
sion of the nose and shows a vestibule struc- 
ture remarkably similar to the adult Cauca- 
sian type ( Fig. 9). In the usual normal labor, 
the cartilaginous vault, the lobule, and the 
vestibule are compressed, and thus distorted 
in the newborn (Fig. 10), but most fre- 
quently regain a normal appearance very 
quickly. When the flattened nose so produced 
persists, it superficially resembles the Negro 
nose, but even this usually changes markedly 
within the first year of life. The septal carti- 
lage is often moved off the vomer or the 
maxillary spine, an injury which may be 
corrected with simple manipulation and with 
practically no trauma, but which on the other 


Fig. 11—White newborn infant. Nose pushed ta 
right during prolonged labor. 


hand may leave a more or less permanent 
defect. 

More than 5% of children born after pro- 
longed or difficult labor have the nose dis- 
located from the midline, as all nose injuries, 
including birth injuries, have downward force 
factors as well as lateral ones (Fig. 11). 
These injuries can also occur while the baby 
is still in the uterus and the baby may be 
born with a healed but deforming nasal frac- 
ture. The frequency of these nasal deformi- 
ties can be understood when one realizes 
that the measurement of the child’s head from 
the occiput to the tip of the nose is a long 
one. It is practically always as long as the 
measurement from the occiput to the chin, 
which is usually considered the longest head 
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diameter. In many normal newborn infants 
the measurement to the tip of the nose may 
even be as much as a centimeter more than 
to the chin. 

Diagnosis of these newborn deformities 
can often be best made by inspection from 
below, and the base view of the nose of an 
infant can best be studied from enlarged 
photographs, preferably in color. 

Prenatal nasal development can be evalu- 
ated by the shape and size of the nostrils, 
length and width of the columella, and the 
extent to which the feet of the ala seem to be 
joining the columella, as well as by the 
growth of the other structures of the vesti- 
bule. 


Fig. 12.—White adult. Maxillary spine continuous 
with inferior edge of pyriform crest. Bone below 
is concave 


The posterior boundary of the vestibule, as 


already indicated, is the skin lying on the 
alveolar face of the superior maxilla. Supe 
riorly this is bounded by the floor of the pyri- 
form aperture, which is worthy of further 
consideration. In a normal white adult the 


bone here forms a definite sharp demarcating 
the 
edge is concave both in the horizontal and 


+ 


line. The bone immediately inferior to 
vertical meridians. Medially the spine is well 
developed and is a continuation of the floor 
edge; it projects anteriorly, and makes a 
substantial contribution to the structure of 
the nasal septum in this area (Fig. 12). The 
aperture floor at the entrance into the nasal 
chamber is concave, rather narrow, and leads 
abruptly downward on to the concave floor 
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Fig. 13.—Gorilla. Pyriform aperture. No maxil- 
lary spine. No inferior crest. Floor of nasal cham 
ber continuous with anterior surface of alveolar 
process. 


ot 


of the nasal chamber proper. In a word, the 
floor of the pyriform aperture sharply sepa- 
rates the alveolar process from the nasal 
chamber. The floor of the nasal chamber is 
5 to 8 mm. below the level of the aperture 
floor. In some skulls the sharp edge of the 
floor of the pyriform aperture is replaced by 
a plateau of bone measuring from 3 to 8 mm. 
in depth, and is referred to as the prenasal 
fossa. The floor of the nose behind it still lies 
at a lower level, as in other typical European- 
type skulls. 

In the gorilla and chimpanzee the lateral 
portions of the pyriform aperture do not turn 
medially, but continue on laterally and down- 
ward, terminating in the cuspid tooth. The 
bone posterior to the edge of the aperture 
turns medially to meet its fellow from the 


Fig. 14—Negro pyriform aperture. Absence of 
inferior crest is normal. Bone of alveolar process 
continuous with floor of nose. 
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other side, thus forming a rounded, wide 
pathway from the anterior surface of the 
alveolar process on to the floor of the nose. 
There is no spine of the maxilla in the mid- 
line anteriorly (Fig. 13), and the surface is 
convex, as contradistinguished from the con- 
cavity of the white human. Occasionally in 
the latter this surface may be flat but not 
concave. It is interesting to note that though 
the Cro-Magnon man has some projection of 
the nasal bones he has no maxillary spine. 
The pyriform crest in the typical adult 
Negro does not present a sharp edge on the 
floor separating the alveolar process from 
the nasal chamber, as described for the white 
adult. Instead the lateral portion of the aper- 
ture loses itself in the alveolar process, while 
the alveolar process medial to it rolls gently 
into a higher lying floor of the nasal chamber 
(Fig. 14). The floor of the aperture there- 
fore is not sharply defined and lies below the 
floor of the nose. It does not flow onto and 
into the formation of the spine of the maxil- 
lary bone. In some instances the spine ap- 
pears as if it were pasted onto the floor of 
the aperture as an afterthought rather than 
being an integral portion of the aperture 
floor formation. A dissection of a well-de- 
veloped adult of American Indian origin 
showed a transition between the Negro and 
the white specimens. The floor of the aper- 
ture did not too obviously connect the lateral 
portion of the aperture with the maxillary 
spine, even though the latter was quite full) 
Fig. 15.—Prehistoric Indian (courtesy Chicago 
Natural History Museum). Floor of nose at level 
of incompletely defined floor of pyriform aperture. 








Fig. 16.—Physiological divisions of nose. Vesti- 
bule (4) and external pyramid (B) separated from 
internal nose (C) by nasal aperture running from 


internal canthus to alar facial groove. 


developed. The concavity of the floor edge 
was not too well marked and the bone be- 
neath was not the double concavity described, 
but instead slightly convex. The floor of the 
nose was at about the level of the floor of 
the aperture, quite flat, not having the more 
marked concavity usually seen in the typical 
adult. The in a 
museum specimen identified as a prehistoric 


white same can be seen 
Indian (Fig. 15). 

These anatomical considerations, together 
with other features of the rest of the pyri- 
form aperture, are closely associated with 
other characteristic structures of the nasal 
lobule, notably the nostrils. The very flat nose 
of the primates would suggest that it is im- 
perative that the alveolar process offers no 
resistance to the passage of air through the 
vestibules, but, on the contrary, makes it 
possible for the air to flow smoothly into the 
inferior portion of the nasal chamber. In the 
adult Negro the streams of air passing 
through the nostrils 
would be guided downward into the inferior 


horizontally placed 


portion of the nasal chamber, where they are 
received (in the flat nose) by the large, suc- 
culent, moist, inferior turbinates so well able 


to modify the temperature and humidity of 
very warm air. The nasal space anterior to 
the turbinates plays a lesser role in the 
Negro than in the typical adult white Nordic. 
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External 
pyramid 


Vestibule 


Fig 17.—Physiological divisions of nose. 


In the latter the vestibule receives air which 
it helps shunt not into the inferior meatus and 
around the inferior turbinate but into the 
much larger external nasal pyramid and 
thence into the middle meatus and around 
the middle turbinate. Air in the posterior 
portion of the vestibule frequently encounters 
the barrier of the well-defined floor of the 
pyriform aperture and is thus thereby di- 
rected above the level of the inferior turbinate 
upward in the external nasal pyramid toward 
the middle turbinate. It is quite possible too 
that air also is guided into the cul-de-sac and 
from both of these areas whirled anteriorly 
into the ventricle of the vestibule, which is 
contained within the nasal tip, and thence 
through the valve into the nose. In many 
white people this seems to be extremely 
marked, so that the action of the alveolar 
concavity as a baffle to the air stream can 
hardly be questioned, and we have added it 
to the other baffles of the vestibule, which 
have been described as being of paramount 
importance in preparation of the air on in- 
spiration. These other baffles, I might repeat 
here, are the following: 

1. The free end of the medial crus of the lobular 
cartilage extending into its corresponding nostril. 

2. The free end of the lateral crus of the same 
lobular cartilage protruding into the same nostril 
at a somewhat higher level. 

3. The cul-de-sac formed by the upper lateral 
cartilage medially and the lateral crus of the lateral 
cartilage at a still higher level. 

4. The upper lateral valve itself. 

5. The floor of the pyriform aperture, therefore 
(in normal white adults), together with surround- 
ing soft tissues about the vestibules and nostrils 
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O, olfactory area; FR, respiratory area. 


constitutes the fifth of the baffles, which, in my 
opinion, with the assistance of the vibrissae in the 
nostrils slow down the air currents, impart to them 
a little warmth, and direct them upward into the 


external nasal pyramid space (the nasal attic). 


Many of the anatomical entities described 
also important in creating resistance to 
air currents on expiration as well as in- 


are 
the 
spiration. 

I have the feeling from the observations 
herein reported and other studies of nasal 
physiology that the white man’s nose is a 
most efficient mechanism for making inspired 
air warmer, while the Negro nose probably 
has greater efficiency for making the inspired 
air cooler when necessary, though each type 
of nose can do both heating and cooling on 
demand. Each is probably more efficient for 
its This thought 
strengthened by consideration of white chil- 
dren’s noses. Those that are flattened and 
have wide horizontal type nostrils seem to 
act more efficiently when the need is for the 
cooling of inspired air rather than for the 


individualized need. is 


warming of it. 

The internal nose ends anteriorly at the 
level of the face. This is precisely where 
osteotomies through the superior maxillae 
are performed in rhinoplasties to move the 
external nasal pyramid, thereby actually 
creating a “nasal aperture” which normally 
exists only as the imaginary plane separating 
the external from the internal nose. It is to 
be distinguished from the pyriform aperture 
herein discussed. 

It can be concluded that the vestibule of 
the nose, with its many anatomical compo- 
nents, helps prepare inspired air for its re- 
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ception by the external pyramid. The exter- 
nal pyramid in turn prepares the air for 
contact with the mucosa of the nasal cham- 
bers proper (the internal nose), while these 
in turn affect the modifications of the air 
currents prior to their passage into the lower 
respiratory tracts. The anatomical relation- 


ship of the vestibule to the rest of the nose 


is diagrammatically illustrated in Figures 
16 and 17. 
SUMMARY 
The construction of the human nasal vesti- 
bule is reviewed. The characteristic ethnic 
differences are indicated as well as the dif- 


ferences in age groups. The ends of the 
lobular cartilages, the cul-de-sac, nasal valve, 
and floor of the pyriform crest are evaluated 
as functioning structures in the modification 
of air streams. Disharmony between the 
structures of the external nasal pyramid and 
the internal nose is suggested as a cause of 
nasal illness. 
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MERVIN C. MYERSON, M.D., Beverly Hills, Calif. 


Granulomatous polyp of the larynx is an 
inflammatory tumor caused by trauma dur- 
ing endotracheal anesthesia. This condition 
was first reported by Clausen ** in 1932. It 
occurs only in the adult larynx, may be 
unilateral or bilateral, is always due to 
trauma, and has a constant location on the 
laryngeal aspect of the vocal process of the 
arytenoid cartilage. In its early phase the 
polyp is always infected ; hence histologically 
it is a pyogenic granuloma. At this time it 
measures between 5 and 9 mm. in diameter. 
Within a few weeks the epithelium of the 
adjacent structures gradually covers the 
polyp. As time passes the stroma of the 
tumor becomes fibrotic, new blood vessels 
form, and the original pyogenic granuloma 
is transformed into an angiofibroma. The 
pale-grayish polyp is now cherry-red or 
purplish-red according to the degree of 
vascularity present. As a result of these 
changes the tumor is much smaller than at 
the time of its first appearance. 

The one constant prerequisite for the 
formation of a granulomatous polyp is that 
trauma must occur to the thin and exposed 
mucoperichondrium of the medial aspect of 
the vocal process of the arytenoid cartilage. 

The employment of intubation of the 
larynx and trachea to maintain anesthesia 
and to prevent the entrance of blood into the 
air passages is not as recent as may be 
1858, administered 


supposed. In Snow 


chloroform to rabbits through a tracheotomy 


tube; 13 years later, Trendelenburg’ used 


the same technique on a human being. It 
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appears, however, that Macewen,* of Glas- 
gow, Scotland, was the first to intubate the 
trachea perorally for anesthesia. In 1880, 
after some animal experimentation, he in- 
serted a metal tube into the trachea under 
digital guidance. The laryngeal orifice was 
packed with gauze to prevent the passage of 
blood downward. To Elsberg * must be given 
credit for being the first to use the direct 
laryngoscope for introduction of the endo- 
3efore the time of Elsberg, 


tracheal tube. 


these tubes were introduced with the aid of 


the fingers or with curved introducers. 


Prominent among the large number of 
workers who have contributed to the develop- 
ment of endotracheal anesthesia are Kuhn,* 
Meltzer and Auer,* Janeway,? and Row- 


botham and Magill.'° The technique and 
advantages of endotracheal anesthesia are 
well known. The disadvantages are not too 
frequently discussed, perhaps for good reason. 
These have to do with passage of the tube 
and the conditions which prevail after the 
tube is in place. 

\nalysis of the literature indicates that 
experience, skill, and judgment, all of which 
make for cautious and gentle manipulation, 
together with a regard for the patient’s 
tissues are fundamental in the avoidance of 
trauma.''! It has been shown that during 
passage of the direct laryngoscope the teeth, 
mouth, pharynx, and larynx are easily in- 
jured.1*?. Employment of the intratracheal 
tube may be responsible for anything from 
slight edema to laceration of the pharynx, 
larynx, or trachea. The factors responsible 
for production of granulomatous polyps in 
adults are difficulty in passage of the tube, 
blind passage through the nose, improper 
nusietiliaiiaee 


* References 5 to 7. 
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Vocal 
process 


type of tube or oversized tube, motion of 
the tube during anesthesia, and lack of care 
when removing the tube. In infants and 
children these same factors cause edema be- 
cause of the greater resiliency of the laryn- 
geal tissues.'? 

Some feel that blind passage of the tube 
through the nose is responsible in many 
cases. But the large number of cases of bilat- 
eral involvement which have been reported 
would indicate that the use of an oversized 
tube or lodgment or undue 


motion of the tube must be considered. It is 


the prolonged 


easy to understand how a tube _ placed 
posteriorly could cause trauma of varying 
degree in the presence of spasm or the 
normal closure of the larynx during the act 
It should be 


advantages of endotracheal 


of swallowing. stressed, how- 
ever, that the 
anesthesia far outweigh its disadvantages. 

I have been able to review all the articles 
which have appeared up to the present time 
on the subject of granulomatous polyps fol- 
lowing intratracheal anesthesia.£ As accurate 
a tabulation as is possible would place the 
total number of cases at 65; this does not 
include the 34 cases reported by 150 laryn- 
gologists to Flagg ** in answer to a question- 

+ References 13 to 16. 
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Fig. 1.—Semidiagram- 


matic, showing normal 


larynx and relation of 
vocal processes to inter- 


arytenoid region where 


endotracheal tube rests. 


naire. Of these, 14 were bilateral and 20 
unilateral. In addition to this number I have 
seen 7 cases, making a total of 72 cases. 
\mong these, 24 were bilateral, 28 were 
unilateral, and in 20 the location was not 
mentioned. There is a large number of un 
reported cases; many laryngologists have 
seen one or more and have not reported 
them. The ages of the persons affected range 
QNoO 


from 23 to 60 years, and more than ( 


were females. 

The type of operation does not seem to 
influence the incidence of this condition. The 
operations vary from the removal of a vocal 
cord tumor and tonsillectomy to gastrectomy 
and major thoracic surgery. Short opera 
tions should not be performed with use of 
intratracheal anesthesia because of the time 
required to obtain a successful depth of 
anesthesia for the proper passage of the tube. 

The granulomatous polyp which follows 
intratracheal anesthesia is not the same as 
the granuloma which complicates the well- 
known contact ulcer. The latter occurs on 
the laryngeal aspect of the body of the 
while the granuloma 


arytenoid cartilage, 


which is a complication of endotracheal 
anesthesia is always situated on the same 
aspect of the vocal process. The attachment 
gradually 
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of the granulomatous polyp 





Fig. 2——Mirror impression of larynx showing 
granulomatous polyp of left vocal cord. 


changes from sessile to pedunculated, 
whereas the granuloma of the contact ulcer 
rarely is pedunculated. The granulomatous 
polyp always becomes epithelized and does 
not occur if removal is performed after 
epithelization is complete. The contact ulcer 
granuloma usually recurs when removed; 
it is for this reason that many laryngologists 
are not in favor of removal of the contact 
ulcer but await spontaneous 
healing. 

The histopathology of the new-formed 
granulomatous polyp is the same for all 
cases. It presents the picture of a healing 
inflammatory granulomatous process. The 
sections display many neutrophiles, eosino- 


granuloma 


Fig. 3.—Mirror impression of larynx showing 
granulomatous polyp of each vocal cord. 
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philes, some lymphocytes and plasma cells, 
and new-formed blood vessels, in addition 
to fibroblasts. After six or more months have 
elapsed the microscopic picture is that of a 
fibroangioma. Then one encounters an abund- 
ance of fibrous connective tissue and new- 
formed blood vessels in addition to lympho- 
cytes, plasma cells, and some _ hyalinized 
collagen formation. 

Some degree of hoarseness is present im- 
mediately after operation, but the polyp may 
not make its appearance until three or more 
weeks have elapsed. In one case it appeared 
within 10 days. The interval between the 
time of operation and the time of appearance 


Fig. 4.—Photomicrograph of cross section of 
granulomatous polyp showing the presence of neu- 
trophiles, plasma cells, and lymphoid cells; re- 
duced % from mag. x 900. 


of the polyp would seem to vary with the 
intensity of the trauma. Because a long 
period of time, even months, may elapse 
before an involved larynx is examined by a 
laryngologist, one may get the erroneous 


impression that the polyp was in process of 


formation for such a period of time. In 
addition to hoarseness, a sensation of fulness 
usually is present. Bilateral polyps when 
large enough may cause asthmatoid breath- 
ing, stridor, and even obstructive laryngeal 
dyspnea, Trache- 
otomy was necessary in two of the reported 
cases. As the polyp becomes epithelized and 
does it 


requiring tracheotomy. 


pedunculated, not only become 
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smaller and firmer but it is more movable, 
making the person more aware of its pres- 
ence. This mobility is responsible for cough, 
which may cause rupture of superficial blood 
vessels and blood-streaked sputum. In two 
of the reported cases the pedicle of the tumor 
so narrowed that the tumor was 
In another case the polyp 


became 
coughed up.§ 
regressed spontaneously.”* 

The treatment is prophylactic and surgi- 
cal. Attention to details of technique so as 
to eliminate or avoid trauma to the larynx 
is important. Once the tumor mass is evi- 
dent, there are two alternatives. One can 
either combat infection and hope for resolu- 


polyps, eight 
size and 


granulomatous 
Note shrinkage in 


Fig. 5.—Bilateral 
months’ duration. 
pedunculation. 


tion of the granuloma or remove the polyp 
after epithelization and pedunculation are 
established. The nonsurgical treatment con- 
sists of complete vocal rest and the use of 
an antibiotic, such as oxytetracycline hydro- 
chloride (Terramycin) or tetracycline hydro- 
chloride (Panmycin) in aerosol form. If 
seen early enough this treatment may favor 
regression of the granuloma and complete 
healing. If the granuloma is removed before 
epithelization, there is a good chance that 
it will recur. Once the polyp is epithelized, 
only removal by direct or indirect laryngos- 
copy will suffice. Before removal, the larynx 
should be placed at complete rest for at least 


§ References 24 and 27. 
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48 hours to allow the inflammatory reaction 
which is usually present to subside. Because 
of the posterior position of the tumor, in- 


direct laryngoscopic removal is preferred. 
The patient is spared the discomfort and 
manipulation which go with direct laryngos- 
copy. Removal can be performed quickly 


under local anesthesia with the patient sitting 
comfortably in a chair and hardly aware of 
the manipulation. 


416 N. Bedford Drive. 
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A history of otolaryngology credits An- 
toine Saissy (1754-1822), a French surgeon 
of Paris, as being the first physician to use 
Eustachian-tube bougies. Some years earlier, 
in 1724, Edme-Gilles Guyot, a French post- 
master at Versailles, reported to the Acade- 
mie Royale des Sciences his method of re- 
lieving his own deafness by the use of a 
curved tube passed into the mouth and behind 
the palate. Guyot was not a physician, and 
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his contribution—the first Eustachian cath- 
excited little comment. The anatomists 





eter 
of his day would not admit that it was pos- 
sible to syringe out the Eustachian tube by 
way of the mouth. 

The technique of Eustachian-tube treat- 
ment of catarrhal and suppurative otitis 
media, and its associated deafness, was first 
most completely reported in American medi- 
cal literature by Yankauer in 1910. Yank- 
auer’s methods were fairly widely accepted 
With 


the advent of the antibiotic era, however, 


and practiced by his contemporaries. 


Eustachian tubal methods of treatment were 
relegated to the background. They were con- 
sidered somewhat outmoded, along with the 
use of mild silver protein ( Argyrol )—a drug 
prominently featured in Yankauer’s treat- 
ments. Politzer’s air inflation of the tubes 
is all that remains today of this former 
elaborate procedure. 

Scattered through the literature of oto- 
laryngology, written by those physicians 
impressed with the true value of this form 
of therapy, occasional references to Eusta- 
chian tubal methods of treatment are found. 
Kor some unaccountable reason this tech- 
nique has not gained widespread use. In the 
Nose and 


textbook “Diseases of the Ear, 


Jackson and Jackson, there is 


illustrated the Coates special heating ap- 


Throat,” by 


paratus for insufflation of medicated vapors 
through the Eustachian catheter into the 
auditory tube. This same text also makes 
mention of Simon’s heated bougie. Miller, 
in 1931, writing of his own experience with 
the 
Yankauer methods and stated that objections 


Eustachian-tube treatments, praised 
to the procedure arose from inexperience or 


Fowler Jr., in an 
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faulty technique. E. P. 
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article written in 1945, explained the relation 
of the physical state of the Eustachian tube 
and both its orifices to the production of 
deafness in aviators. This paper gives many 
references which deal with the clinical an- 
atomy of the tuba auditiva and with its 
importance in otic barotrauma and in aero- 
otitis. A previous communication by this 
same author describes his technique in using 
radon to clear lymphoid hyperplasia from 
around the pharyngeal orifice of the Eus- 
tachian tube. Two Italian investigators, Baz- 
zana and Lombardo, in 1950 described their 
experiences with aerosol therapy of the 
Eustachian tube and tympanic membrane. 

Yankauer made abundantly clear that dila- 
tion, bougienage, and opening of obstructed 
Eustachian tubes were of great benefit to 
hearing in certain cases. The entry of air 
into a previously blocked middle ear, with 
reestablishment of equality of pressure on 
each side of the membrana tympani, meant 
also some restoration of normal physiology 
and many times restoration of function. How- 
ever, physical contact of the bougie with 
middle-ear structures themselves was not the 
main purpose—a fact quite readily realized 
when the original articles are read. 

The Yankauer twisted wire Eustachian 
applicator and Eustachian bougies were de- 
signed primarily to extend the length of the 
Eustachian tube and no further. To prevent 
the tip of the bougie from inadvertently 
entering into or impinging upon middle-ear 
structures, colored bands were painted 
around the shank of the instrument at various 
intervals along its length to mark its passage 
through the Eustachian tube and to control 
its advance to a point just beyond the isthmus. 

The concept of deliberate short-circuiting 
of middle-ear structures by labyrinthine 
fenestration to improve hearing was grad- 
ually developed by the pioneer investigations 
of Barany, Holmgren, and Sourdille and 
later extended and perfected by Lempert and 
his pupils. Recently Rosen has _ revived 
manipulation of middle-ear structures fol- 
lowing the earlier work of a French author, 
C. Miot. The extensive and exhaustive in- 
vestigations of hearing, as described in the 
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book by Stevens and Davis and more re- 
cently in the book by Wever and Lawrence, 
have popularized the theories of the hydro- 
dynamics of the cochlea and of the trans- 
former action of the ossicular chain of the 
middle ear. These various theories of hear- 
ing are now fairly generally known and dis- 
cussed. 

In an effort to improve the hearing of 
the many veteran patients seen in this clinic 
suffering from long-standing deafness and 
middle-ear disease, one of us (S.D.) con- 
ceived the idea of attempting to mobilize the 
middle-ear structures via the Eustachian 
tube with Eustachian bougies. 


METHOD 


No highly selective procedure was fol- 
lowed in choosing patients for study. Cases 
of long-standing purulent otitis media were 
studied as were those with dry ears and 
intact drum membranes. Most of these pa- 
tients had been wearing a hearing aid for 
several years. All patients had an audiogram 
prior to treatment. Not all of the cases 
reported were veterans; also included were 
some patients from private practice (S. D). 


TECHNIQUE 

As a preliminary step, the patient was 
given 1.0 grain (60 mg.) of phenobarbital 
by mouth and the procedure explained. The 
patient’s nose was initially sprayed with 2% 
aqueous cocaine hydrochloride. Following 
this a few drops of 10% cocaine and epineph- 
rine (1:1000) were placed on cotton wound 
on the ends of Brown’s nasal applicators. 
The applicators were bent so that when in- 
troduced through each nostril and twisted 
laterally the cotton and medication were in 
close proximity to the nasopharyngeal orifice 
of each auditory tube. The applicators were 
left in situ for about five minutes, and then 
the nose was irrigated with warm sterile 
saline solution in order to remove any thick 
mucus from the nasopharynx. 

A metal Eustachian catheter was then 
introduced through the nostril on the side of 
the ear selected for treatment. A naso- 
pharyngoscope was then passed through the 
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opposite nostril and under nasopharyngo- 
scopic vision the catheter was rotated so that 
its end fitted snugly into the mouth of the 
auditory tube. Some of the cases had varying 
degrees of septal deviation. These presented 
problems of dexterity in passing the catheter 
through curved and partially obstructed 
nasal passages. Sometimes it was necessary to 
reshape the curve of the metal catheter by 
finger manipulation. At this point it was 
made certain by trial tests that the reshaped 
metal catheter offered no obstruction to the 
passage of bougies through the lumen before 
the catheter was reintroduced into the nose. 
The nasopharyngoscope was then withdrawn 
and the catheter held gently but firmly in 
place with one hand. 





Fig. 1—Nebulizing mist spray used through the 
Eustachian catheter. 


An important step in the cechnique and 
one considered by us quite vital to success 
was now carried out. This was to use the 
nebulizing mist spray through the Eusta- 
chian catheter while the latter was engaged 
in the mouth of the auditory tube. (See 
Figure 1.) This procedure carries a fine 
decongestive mist throughout the length of 
the tube, shrinks the lining mucosa of the 
tube, and prepares the lumen for the sub- 
sequent passage of the bougie. We feel that 
this procedure is superior to the older 
methods of using the Yankauer twisted wire 
applicator with the tip wound with cotton, 
since nothing touches the mucosa of the 
lumen of the Eustachian tube except the 
liquid mist particles of the aerosol. 


STRUCTURES 


The solution used for the mist spray was 
0.25% phenylephrine (Neo-Synephrine ) 
containing, dissolved within it, one tablet of 
water-soluble penicillin of 100,000 unit 
Total the nebulizer 
bottle was about 25 cc. Where it was deter- 


strength. volume in 
mined that a particular patient was allergic 
to penicillin, one tablet of tetracycline ( Ach- 
romycin), 50 mg., water-soluble, was used in 
place of the penicillin. Polymyxin B sulfate, 
6000 


( Vasoxyl), was frequently used ; also hydro- 


units in 15 cc. of methoxamine 
cortisone acetate and neomycin sulfate ( Neo- 
Cortef), 1.5%, was commonly used as a 
second mist spray following the phenyl- 
ephrine. If a general allergy to various anti- 
biotics was known or suspected, 0.5% 
phenylephrine alone was used. 

The ordinary pressure used for routine 
nasal spraying was employed for carrying 
the mist from the nebulizer bottle through 
the metal catheter into the Eustachian tube. 
When this mist spray emerging from the 
curved end of the metal catheter was tested 
against a column of mercury in a standard 
blood pressure apparatus, it was found that 
this pressure was equivalent to approxi- 
mately 150 mm. of mercury, or between 15 
the dial of a pressure gauge 


mounted on the electric spray pump. 


and 18 on 


With the Eustachian catheter in place in 
the nose and with its distal curved end 
snugly in place in the mouth of the Eusta- 
chian tube, a bougie of narrow cross section 
diameter was then placed in the mouth of 
the lumen of the catheter and cautiously 
moved along until the isthmus of the auditory 
tube was reached. At the isthmus, even in 
those auditory tubes widely patent, there was 
usually felt some slight degree of block. This 
is easily overcome, and continued pressure 
on the bougie will carry its distal end on 
through to the opening into the middle ear. 
If the tube was patent a bougie of slightly 
larger and stiffer caliber was passed, the 
more rigid bougie permitting some degree of 
pressure to be brought to bear upon the drum 
membrane and ossicles. In its final position 
the end of the bougie was held between the 
thumb and index fingers and very gently 
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and carefully moved in and out, so that some 
degree of motion was imparted to those 
middle-ear structures in contact with the 
distal end of the bougie. If real obstruction 
was met, the proximal end of the bougie, 
held between the thumb and index fingers, 
was rotated clockwise, giving a circular 
twist to the distal end in the auditory 
tube. By means of this circular twist, 
it was frequently possible to “snake through” 
a narrowed passage or incomplete obstruc- 
tion. It was often found advantageous here 
to pull the bougie back and completely out 
of the catheter and, at this point, use the 
nebulizing spray once 
various thicknesses and of varying lengths 
were now tried. A dozen or more bougies 


again. Bougies of 























Fig. 2.—Bougies of various thicknesses and of 


varying lengths. 


of various types were spread out on a sterile 
towel, enabling the operator to make a quick 
selection of the instrument considered most 
appropriate. (Figure 2 shows some of these. ) 

Whenever possible two physicians worked 
as a team. The second physician examined 
the ear with an otoscope, placed in the ex- 
ternal auditory canal, while the first physi- 
cian carefully manipulated the bougie. In 
those patients in whom the drum membrane 
was not too thick or opaque, it was quite 
possible to see the dark tip of the bougie 
through the drum, observe its particular 
position within the cavity of the middle ear, 
and, finally, to determine if any motions of 
the drum membrane were produced as the 
bougie tip was brought to bear upon the 
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inner surface of the membrana tympani or 
upon the ossicular chain. 

Positive motion of the membrana tympani, 
as observed through the otoscope, is not to 
be taken as final evidence of success in im- 
proving the hearing. Several cases were seen 
in which some motion of the drum membrane 
and handle of the malleus were noted, but 
audiograms taken immediately after the 
treatment showed no gain in hearing. In the 
book “Physiological Acoustics,” by Wever 
and Lawrence, mentioned previously, the 
chapter on the transformer action of the 
ossicular chain provides information which 
may explain, in some degree, the above 
phenomenon. 

As described in this reference, the joint 
between the incus and stapes is of such a 
nature that some motion of the incus is pos- 
sible without causing the stapes to follow. 
Also, the incus itself has a moderate degree 
of independent motion so that it does not 
follow the malleus completely but lags a 
little during both the inward and the outward 
phase of vibrations. Thus it is possible to 
effect motion of the drum membrane and of 
the malleus by the bougie tip without neces- 
sarily increasing the mobility of the stapes. 
It is hardly necessary to mention that if the 
pathology of the deafness is truly located 
within the cochlea, any manipulation of the 
conduction system of the ear will show no 
improvement in the audiogram. 

In about 1% of the cases studied such 
complete obstruction was present that the 
hougie could not be passed into the middle 
ear. This obstruction is not always due to 
stenosis. The normal S-shape of the Eusta- 
chian tube may be very exaggerated in cer- 
tain patients so as to point the distal tip of 
the bougie against the roof and thus prevent 


its proper progress. Obstruction can also be 
caused by pockets in the lining tissues. In 
the previously mentioned articles by E. P. 
Fowler Jr. dealing with causes of deafness 
in flyers, these pockets are very completely 
photographs of them are 


described and 
shown. 
There were also cases that required at least 


three treatments (usually at weekly intervals) 
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before complete passage of the bougie into 
the middle ear was successfully accomp- 
lished. Two cases of long-standing clinical 
otosclerosis were also investigated. In both 
of these the bougies were fairly easily passed 
into the middle ears and motion of the 
hougie tips observed through the otoscope. 
Repeated manipulations failed to produce 
any visible motion of the drum, indicating 
presumptive fixation and immobility of the 
middle-ear structures. Not all of these cases 
are reported upon in this paper. 


No effort will be made in this communi- 
cation to attempt any exact explanation of 
the mechanism of the bougie pressure on 
middle-ear structures. 

In most cases where there was no obvious 
scarring and adhesions within the middle 
ear, otoscopic examination seemed to show 
that the bougie tip travelled fairly high up 
and in the vicinity of the incudostapedial 
joint. In other cases, where disease had pro- 
duced adhesive changes in the normal an- 
atomy, the bougie tip progressed in a serpen- 
tine fashion and in a most random manner. 
In some cases it bent laterally and impinged 
upon the drum so as to produce pressure out- 
wardly. In certain other cases it pointed over 
the ossicular chain in the area of Schrapnell’s 
membrane. In this location manipulation 
produced downward pressure on the ossicular 
chain. The impression is strong that the 
general effect is one of mobility of the whole 
structure, drum membrane, and entire chain 
of ossicles rather than selective action upon 
one individual ossicle. We feel that the entire 
procedure is not unlike that of massage to a 
stiffened joint. 

It may be said here that no unusual re- 
actions were encountered at any time. There 
was no unusual amount of after-pain, and in 


only one case, where many middle-ear ad- 


hesions were present, did any of the patients 
complain of any serious discomfort. This was 
controlled by oral administration of 1 grain 
(60 mg.) of codeine. 

Every patient treated was willing, and in 
most cases eager, to undergo repetition of 
the treatment. All were united in saying that 
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repeated treatments were easier to experience 
and were associated with less discomfort. 
Not a single case was attended by any hemor- 
rhage within the middle ear, nor did any 
cases of otitis media develop as a result of 
bougienage of the middle ear. 

A word regarding sterilization of the 
bougies is in order here. It was found that 
the most satisfactory sterilizing medium in 
which to immerse the bougies was aqueous 
benzalkonium (Zephiran), 1:1000 dilution. 
When the bougies were placed in sterilizing 
media such as potassium mercuric iodide 
1:5000) or 


(bichloride of mercury), the metallic salts 


(aqueous mercuric chloride 
of the solution seemed to react chemically 
with gum elastic coating of the bougie, so 
that the surface of the instrument became 
rough and sticky. The usual procedure was 
to place the bougies in a flat pan with suf- 
ficient benzalkonium to cover them com- 
pletely. They were left in contact with the 
antiseptic solution for a period of one hour. 
After removal from the benzalkonium the 
bougies were thoroughly rinsed with sterile 
isotonic sodium chloride solution. Any drop- 
lets of saline solution adherent to the surface 
of the bougie were blown off by a stream of 
air from the suction-pressure pump. They 
were then spread on a sterile towel and were 
ready for use. 

Repeated passage of the bougies through 
the metal catheter will often result in strip- 
ping and furring of the linear surface of the 
silk and gum elastic coating of the instru- 
ments. These partially detached strands are 
very fine and hair-like in consistency. To 
avoid any possible trauma to the lining of 
the tuba auditiva, all bougies should be in- 
dividually inspected before use. This inspec- 
tion should include the use of a magnifying 
glass. Those bougies showing any defects 
should be immediately discarded. The sur- 
face of the lumen of the metal catheter should 
be smooth, as any rough spots or irregulari- 
ties will quickly ruin a set of bougies. Figure 
2 shows some special nylon custom-made 
bougies, which are very durable and useful. 
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REPORT OF CASES 


Case 1.—A World War I veteran with bilateral 
purulent otitis media since 1919. More or less 
constant drainage from both ears since onset. For 
irregular periods of a few months in warm weather 
ears might remain dry. Large central drum per- 
forations, both ears. Some granulation tissue and 
pus in both middle-ear cavities. Serious loss of 
hearing in both ears. This patient wore a hearing 
aid in right ear since 1949. 


Culture of pus from ears showed the infecting 
organism to be hemolytic Staphylococcus aureus 
(coagulase positive). Sensitivity tests showed this 
Staphylococcus strain to be sensitive to chlortetra- 
cycline (Aureomycin), chloramphenicol (Chloro- 
mycetin), and streptomycin and to be resistant to 
all other antibiotics. Cauterization of the granula- 
tion tissue was done with 75% silver nitrate solu- 
tion. Internal and local ear treatment with chlor- 
tetracycline gave some improvement in the amount 
of purulent discharge from the ears. Repeated air 
inflations of the Eustachian tubes gave no appre- 


ciable improvement in hearing. 
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A series of five bougienage manipulation treat- 
ments to the middle-ear structures at weekly inter- 
vals resulted in the improved hearing in beth ears, 
as shown in Figures 3 and 4. Inability to improve 
the hearing in the low-tone range is due, in some 
degree at least, to the presence of the large central 
drum perforations and to the necrosis of part of 
the ossicular chain as a consequence of the long- 
standing purulent otitis media. Improved hearing 
has persisted for three months. Both middle-ear 
cavities are now dry. (Figures 3 and 4, Case 1.) 


CasE 2.—This patient was not a veteran but was 
a private patient of one of us (S. D.). P. K., a 
54-year-old man, with ear difficulties for many 
years. Originally had bilateral purulent otitis media 
in childhood. Slowly progressive deafness in right 
ear for three years. Right ear drum intact but very 
thickened and opaque. Chronic purulent otitis media 
of left ear, with central drum perforation and pus. 
Small amount of granulation tissue in the middle- 
ear cavity of the left ear. Persistent drainage from 
left ear despite one year’s treatment by a very cap- 
able otolaryngologist. These treatments included air 
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CYCLES PER SECOND 


Fig. 3 (Case 1).—The solid line indicates air-conduction audiogram of the right ear prior to treatment. 
The broken line represents the same ear three months after treatment. Speech reception threshold not deter- 
mined before treatment; 50 db. at time of above test. 
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Fig. 4 (Case 1).—The solid line indicates the air-conduction audiogram of the left ear prior to treatment. 
The broken line represents the same ear three months after treatment. Speech reception threshold not deter- 
mined before treatment; 50 db. at time of above test. 
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Fig. 5 (Case 2).—The solid line indicates the air-conduction audiogram of the right ear prior to treat- 
ment. The broken line represents the same ear three weeks after treatment. Speech reception threshold not 
determined before treatment; 42 db. at time of above test. 
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Fig. 6 (Case 3).—The solid line indicates the air-conduction audiogram of the right ear prior to treat- 
ment. The broken line represents the same ear three weeks after treatment. Speech reception thresholds not 
determined before treatment; 30 db. at time of above test. 
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Fig. 7 (Case 3).—The solid line indicates the air-conduction audiogram of the left ear prior to treat- 
ment. The broken line represents the same ear three weeks after treatment. Speech reception threshold not 
determined before treatment; 27 db. at time of above test. 
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Fig. 8 (Case 4).—The solid line indicates the air-conduction audiogram of the left ear prior to treatment. 
The broken line represents the same ear 10 days after treatment. Speech reception tests were not done. 
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Fig. 9 (Case 5).—The solid line indicates the air-conduction audiogram of the right ear prior to treat- 
ment. The broken line represents the same ear two months after treatment. Speech reception threshold not 
determined before treatment; 68 db. at time of above test. 
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inflations of both Eustachian tubes. Audiogram 
showed severe loss of hearing in the right ear and 
almost total loss of hearing in the left ear. 

The granulation tissue in the left middle-ear 
cavity was destroyed with 75% silver nitrate solu- 
tion. This patient was given a series of three 
bougienage treatments to each ear at intervals of 
one and later two weeks. After these treatments the 
left ear ceased draining and has remained dry. The 
hearing in the right ear was improved, as shown 
in Figure 5. Thickness and opacity of the drum 
membrane in the right ear permitted only shadow 
visualization of the bougie tip in this ear. Duration 
of improved hearing two months (up to the time 
of present writing) (Fig. 5, Case 2). 

Case 3.—C. E. T., a private case of one of us 
(S. D.). A man aged 34 with deafness for one year 
following an attack of double otitis media one year 
ago. Tinnitus both ears, worse in the right ear. 
Treatment by several otolaryngologists for eight 
months, including bilateral Eustachian-tube infla- 
tions, with no real improvement. Both drum mem- 


branes intact but thickened and retracted. This 


Fig. 10.—Nylon bougies. 


patient’s audiogram was very suggestive of a true 
mixed deafness in that the high-tone range con- 
sistently showed lowered bone-conducted hearing. 
He was given bilateral bougienage treatments on 
four separate occasions at two-week intervals. The 
improvement in his hearing is shown in Figures 6 
and 7. Duration of improvement two months (up 
to the time of present writing). According to pa- 
tient’s statement, the annoyance from the tinnitus 
is greatly lessened (Figs. 6 and 7, Case 3). 

Case 4.—A man aged 64, a private patient com- 
plaining of feeling of obstruction in left ear asso- 
ciated with severe ringing and buzzing sensations. 
Both ear drum membranes were intact. His audio- 
gram showed a very severe loss of hearing by air 
conduction. There was fairly good preservation of 
bone conduction except at 4096 and 8192 cycles, 
where there was a loss of 45 and 55 db., respec- 
tively. The improvement in hearing in his left ear for 
air-conducted sounds is shown in Figure 8. Dura- 
tion of improvement five weeks (up to the time of 
present writing). He received two bougienage treat- 
ments separated by a 10-day interval (Fig. 8, Case 
4). 
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A. ARCHIVES OF OTOLARYNGOLOGY 


Case 5.—A. Z., a veteran aged 36, deaf since 
1942, after exposure to rifle fire. Denied any history 
of otitis media. No family history of deafness. 
Severe tinnitus in both ears. Hearing aid worn 
since 1945. Drum membranes intact, slightly 
thickened and retracted. Despite history of possible 
trauma to auditory nerves and because of fair 
preservation of bone conduction this case was con- 
sidered to be one of otosclerosis. Ten bougienage 
treatments, at weekly intervals, resulted in a slight 
improvement in hearing, as shown in Figure 9. 

This case was presented to show that even in 
cases of chronic otosclerosis where some mobility 
of conduction persists slight improvement is pos- 
sible. This improvement, though admittedly very 
small, may increase the effectiveness of the hearing 
aid (Fig. 9, Case 5). 


SUMMARY 


A method for mobilization of middle-ear 
structures is given. This method is an exten- 
sion of a technique long practiced in the his- 
tory of otolaryngology. 

Early studies indicate that this method is 
of definite value in treatment of cases of deaf- 
ness associated with chronic purulent otitis 
media. The method can be used with benefit 
whether the ear is still suppurating or 
whether the ear has dried up and deafness 
remains as permanent residual, due to scars, 
adhesions, and fixation of the drum and ossi- 
cles. This is important because deafness of 
this type is rarely, if ever, considered suit- 
able for fenestration or for stapes mobili- 
zation. 

Preliminary investigations seem to show 
that this method has apparent limited benefit 
even in long-standing cases of clinical otoscle- 
rosis where slight mobility of the drum mem- 
brane and ossicles persists and can be ac- 
tivated. 

It should be obvious to everyone that the 
method cannot be of any help in cases in 
which complete fixation of the stapes exists 
as a consequence of advanced otosclerotic 
bone pathology. Likewise, it can be of no 
value in cases of true perception deafness 
where intracochlear structures are irrever- 
sibly damaged. 

The bougies shown in Figure 2 are procurable 


from George Tiemann & Sons, Surgical Instru- 
ments, 107 E. 28th St., New York. 





MOBILIZATION OF MIDDLE-EAR 


A set of nylon bougies were specially made for 
us by M. Clifford Zabriskie, of 246 N. Main St., 
Pearl River, N. Y. Two of these nylon bougies are 
shown in Figure 10. 


252 Seventh Ave. 
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A A _Applicator for eating 
a ee of the Vasopharynx 


MARTIN VAN HERIK, M.D. 
and 
JOHN B. ERICH, M.D., Rochester, Minn. 


Most carcinomas in the nasopharynx are 
highly malignant tumors, which because of 
their location and activity are preferably 
treated by irradiation rather than by surgical 
means. In the treatment of lymphosarcoma 
and lymphoepithelioma, external radiation 
alone is usually the method of choice. Squam- 
ous-cell carcinoma, however, is more radio- 
resistant, and experience has shown that in- 
tracavitary radium therapy combined with 
external radiation may offer a 
better than 
alone, particularly if the lesion is localized. 


roentgen 


prognosis external radiation 
On the other hand, very high energy radia- 
tion (radioactive or 2,000,000-volt 
x-rays) can be administered safely by ex- 


cobalt 


ternal means alone, in doses equal to those 
attainable by combined intracavitary radium 
and moderate-voltage external 


therapy. If this high energy radiation is em- 


roentgen 


ployed, there usually is no need for supple- 
mentary intracavitary radium therapy ; how- 
ever, since high energy equipment is not 
universally available, intracavitary radium 
therapy remains a valuable adjunct to the 
Submitted for publication Feb. 7, 1955. 
Marvin M. D. Williams, Ph.D., of the Section 
of Biophysics, participated in the design of the 
radium applicator and prepared the dosage data. 
From Section of Therapeutic Radiology (Dr. 
Van Herik) and Section of Plastic Surgery and 
Laryngology (Dr. Erich), Mayo Clinic and Mayo 
The Foundation, Rochester, 
Minn., is a part of the Graduate School of the Uni- 


Foundation. Mayo 


versity of Minnesota. 
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treatment of certain car- 


cinomas of the nasopharynx. 


squamous-cell 
Many applicators have been 
devised in an effort to overcome the technical 
difficulties of employing radium within the 
nasopharynx while at the same time giving 
fairly even dosage throughout the lesion 


types of 


without excessive radiation damage to nor- 
mal structures. Most radium applicators are 
either mounted on some form of metal 
handle, often of pliable lead, or have the 
radium tubes contained in a rubber catheter. 
These applicators are introduced into the 
nasopharynx through the mouth or through 
the nasal cavity. Unfortunately, many of them 
do not always irradiate the entire lesion ade- 
quately or, in doing so, overirradiate normal 
tissue. In addition, they are often trouble- 
some to maneuver or to maintain in proper 
position, and some of them cause severe 


discomfort or retching. 


DESIGN OF APPLICATOR 

We have devised an applicator that seems 
to have overcome most of these disadvantages 
(Fig. 1). It consists of a plaque of Bakelite 
with rounded edges, measuring 2.0 by 2.25 
by 0.7 cm. Three holes are bored in it longi- 
tudinally to hold the radium tubes. Although 


the holes extend through the entire length 


of the applicator, the diameters at one end 


are smaller to prevent the tubes from slipping 
out of the applicator at that end. The tubes 
are threaded with linen strings that are 
inserted through the applicator from the 
bottom and emerge at the top, where the 
holes are of smaller bore, except that one 
end of the loop threaded through the center 


tube is held back so that it emerges from 





NASOPHARYNGEAL RADIUM 


a 


. 


Fig. 1.—Intracavitary nasopharyngeal radium 


applicator. 


the bottom of the applicator when the tubes 
have been pulled into place. The tubes are 
retained in position by tying the strings 
tightly against the top end of the applicator. 
The 


1.0 mm. thick, and there is 1.5 mm. separa- 


3akelite wall surrounding each tube is 


tion between adjacent tubes. The strength 
of each radium tube is 50 mg., and the active 
length is 1.2 cm.; over all, each tube is 1.9 
cm, long and 0.4 cm. in diameter. Filtration 
is with 1.0 mm. of platinum. 
USE OF APPLICATOR 

The applicator is placed in the nasopharynx 
by passing the strings from the top of the 
applicator out through one or both nasal 
cavities and drawing the applicator through 
the mouth and up into the nasopharynx, 
where it is immobilized. When the applicator 
has been seated in the nasopharynx, the 
trailing string emerging from the center hole 
at the bottom of the applicator projects from 
the patient’s mouth; this string is necessary 
for withdrawal of the applicator (Fig. 2). 

The strings facilitate easy and adequate 
adjustment of the plaque of radium in the 
nasopharynx so that complete coverage of 
the lesion can be obtained. Alternate traction 
on the strings in the nose and on the string 
emerging from the mouth regulates the posi- 
tion of the applicator in a vertical direction. 


Horizontal positioning is accomplished by 


passing all of the strings from the top of the 


applicator through the same side of the nose 


APPLICATOR 


or by dividing the strings and passing some 
through each side of the nose; when all of 
the strings are introduced through one nasal 
chamber, the plaque is directed laterally in 
the 
are introduced through both nasal cavities 
the appliance becomes centered in the median 


nasopharynx (Fig. 2), but when they 


line (Fig. 3). It is thus possible to guide 
the applicator and retain it directly over 
the lesion to be irradiated. If the dimensions 
of the growth are greater than the active 
area of the plaque, it is easy to alter the posi- 
tion of the applicator at intervals so as to 
obtain adequate coverage of the tumor. 

The insertion of the applicator into the 
nasopharynx requires cocainization of the 
nose, oropharynx, and nasopharynx. For this 
purpose, we usually employ a 10% solution 
of cocaine hydrochloride, which can be ap- 
plied to the mucous membranes either topic- 
rubber catheter 


ally or by spray. A small 


is introduced into each nostril, pushed 
through the nose and nasopharynx, and 
brought out through the mouth. The strings 


on the upper end of the radium plaque are 


Radium 
applicator 


nm 
iumor 


Fig. 2.—Applicator in lateral position in naso- 
pharynx. 
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“applicator 


Fig. 3.—Applicator in medial position in naso- 
pharynx. 


separated and tied to the tips of the catheters, 
which, when withdrawn through the nose, 
pull the applicator through the mouth and 
into the nasopharynx in the median line. 
To immobilize the appliance in this position, 
the strings emerging from the nostrils are 
tied together over the columella. If it seems 
desirable to direct the applicator to one side 
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A. ARCHIVES OF OTOLARYNGOLOGY 
of the nasopharynx, only a single catheter 
is inserted on the involved side. Under these 
circumstances, all of the strings come out 
of one nostril, and the plaque is retained 
in proper position in the nasopharynx by 
attaching the strings to the cheek with ad- 
hesive tape. 
DOSAGE 

Our technique has been to administer 
radium therapy within the nasopharynx rap- 
idly, with treatments of only a few hours’ 
duration. This is possible because the applica- 
tor is loaded with three 50-mg. tubes of 
radium. The critical dose is the minimal 
dose delivered to the tumor. Ordinarily this 
would be the dose delivered to the deepest 
portion of the tumor at its periphery. Since 
there is a rapid fall-off of the dose at the 
corners of the applicator, it is important that 
the applicator (whether used as a single 
field or multiple adjacent fields) well over- 
lap the outermost periphery of the lesion. We 
always attempt to deliver a minimal tumor 
dose of 3000 gamma roentgens. This dose 
can be administered safely in most cases if 
the tumor does not exceed 1 cm. in thickness. 
If the tumor is thicker, one must usually be 
content to deliver the maximal safe dose 
(3000 to 3500 r at a depth of 1 cm.) and 
trust that the supplementary external roent- 


gen therapy will compensate for the decreased 
dose to the deeper portion of the tumor. 
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Fig. 4.—Dosage data for intracavitary applicator. Dosage is tabulated in gamma roentgens 
per 100 mg-hr. (total milligram-hours for entire treatment area) for various points beneath 


applicator at different depths. 
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NASOPHARYNGEAL RADIUM 
Figure 4 gives dosage data for the intra- 
cavitary applicator for single-field therapy 
and for several combinations of multiple 
fields. As a general rule, the maximal safe 
treatment time for a single area is 6 hours 
of continuous application (900 mg-hr.) ; for 
two adjacent areas it is 4% hours per area 
(675 mg-hr. per area, or a total of 1350 
mg-hr.); for three adjacent areas it is 4 
hours per area (600 mg-hr. per area, or a 
total of 1800 mg-hr.); for four adjacent 
areas it is 3% hours per area (525 mg-hr. 
per area, or a total of 2100 mg-hr.). 
Intracavitary radium? therapy for squam- 
ous-cell the nasopharynx 
should always be supplemented with external 
roentgen therapy. Both the technique and the 


carcinoma of 


APPLICATOR 


total dose necessarily vary according to the 
extent of the tumor in any particular case, 
but generally fractionated treatment is in- 
dicated through multiple ports to bring the 
total radiation dose to a level that may be 
cancerocidal. 

SUMMARY 


Described is an intracavitary nasopharyn- 


geal radium applicator that we have found 


useful to supplement x-ray therapy in the 
treatment of squamous-cell carcinoma of the 
nasopharynx. The applicator is simple in 
design and inexpensive te construct. We have 
treated approximately 30 patients with it 
during the past three years and have not 


untoward complications 


encountered any 


from its use. 
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in the Esophagus with Trypsin 
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Obstruction of the esophagus in a patient 
with achalasia may be associated with the 
retention of a large amount of food in the 
esophagus. The mechanical removal of such 
material through the esophagoscope may be 
a tedious and a dangerous problem if much 
food in particles of moderate size is present. 
The removal of accumulated food in a patient 
with achalasia, however, was readily accom- 
plished by the instillation of trypsin (Tryp- 
tar) into the esophagus. The use of an air- 
vent suction system in conjunction with the 
trypsin offered an additional advantage in 
that possible aspiration of digested food into 
the lungs was prevented. 


REPORT OF A CASE 

A 50-year-old white man was admitted to the 
hospital on Sept. 3, 1953, with a chief complaint of 
progressively severe inability to swallow solid food 
of about one year’s duration. The roentgenograms 
of the esophagus after the administration of barium 
showed a stricture about 2 cm. long at the esophago- 
gastric junction, with dilatation of the esophagus 
proximal to the constriction. At esophagoscopy on 
Sept. 8, a large amount of food which consisted 
mostly of cooked meat was found in the esophagus. 
The food was partially removed, but the patient 
became too tired to permit complete removal. Two 
Levin tubes were placed in the esophagus, and 
0.125 gm. of trypsin * in 12 cc. of Sorensen’s phos- 
phate buffer solution was instilled through one of 
the Levin tubes every 12 hours from Sept. 10 for 
a ee 

Submitted for publication Jan. 12, 1955. 

Surgical Service, Veterans Administration Hos- 
pital. 

* The supplied by the Armour 
Laboratories, Armour and Company, Chicago. 
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trypsin was 


four times. Both Levin tubes were occluded for four 
hours, and then air-vent suction drainage was pro- 
vided by attaching a Stedman pump to one of the 
Levin tubes for eight hours until the time for the 
next instillation of trypsin. At esophagoscopy on 
Sept. 10, the esophagus did not contain food and 
was normal except for the stricture at the lower 
end. Progressive dilatations of the constriction 
of the esophagus, until a No. 26 F. bougie was 
Aerostatic dilatation under 


fluoroscopy was then performed. The patient was 


passed, were done. 
able to swallow all types of food, gained weight, 
and was discharged from the hospital on Oct. 16. 
At follow-up examination on Nov. 16, he 
swallowing well. On March 23, 1954, the patient 
had not had a recurrence of symptoms and he had 


was 


gained about 14 Ib. in weight. 

In order to determine the comparative rate 
of digestion of enzymes which might be used 
to digest meat in the esophagus, a series of 


experiments using trypsin, Caroid (powder 


containing a proteolytic enzyme obtained 
from the fruit of Carica papaya),7 proteinase 
A (obtained from the Streptomyces proteo- 


lyticus),£ and isotonic saline, as a control, 
were done. Trypsin, 0.125 gm. in 10 cc. of 
Sorensen’s phosphate buffer solution, Caroid, 
10 cc. of a 10% suspension in isotonic saline, 
proteinase A, 30,000 units in 10 cc. of iso- 
tonic saline, and 10 cc. of isotonic saline were 
used. The solutions were added to test tubes 
containing 10 cubes of cooked beef measur- 
ing about 0.5 cm. on a side and to test tubes 
containing shredded cooked beef. The test 
tubes were incubated at 37.5 C for 24 hours. 
All tests were done three times. The results 
of digestion are shown in the Table. In all 
instances a fine residue was present when 

+The Caroid was supplied by the American 
Ferment Company, New York. 

t The proteinase A was supplied by Sharp & 
Dohme, Division of Merck & Co., Inc., Philadel- 
phia. 
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Digestion of Cooked Meat 


Time, Hr. 


pie maps, 

3 4 5 12 % 
Per Cent of Digestion 
Type of Meat -—— A~A—____—_, 
{ Cubed 10 10 20 30 40 60 


Agent 
Trypsin 
Shredded 20 § 10 9 90 
Cubed § ‘ 7 90 
Caroid 
Shredded 
Cubed 
Proteinase A 
Shredded 
Cubed 


Isotonie Saline 
Shredded 


maximum digestion in each test tube was 
obtained. The pH values of the solutions as 
determined once with nitrazine paper about 
four hours after the incubation was started 
were trypsin about 6.8, Caroid about 4.8, 
proteinase A about 6.5, and isotonic saline 
about 6.8. Aerobic and anaerobic cultures 
of the solutions of trypsin, proteinase A, and 
isotonic saline before being added to the 
cooked beef were sterile in broth and on 
cystine-trypticase agar. Aerobic and anaero- 
bic cultures of the Caroid and of the suspen- 
sion of the Caroid in broth and on cystine- 
showed a Gram-positive 


trypticase agar 


Micrococcus. 


l-Cysteine hydrochloride, 0.02 gm., was 
added to a test tube containing the 10% 
suspension of Caroid and the cubed beef. A 
change in the rate of digestion was not noted, 
but the residue was composed of finer par- 
ticles than without the J/-cysteine hydro- 
chloride. The addition of J-cysteine hydro- 
chloride, after digestion of the beef by the 
Caroid had occurred, produced the same fine 
particles. 
CONCLUSIONS 

The digestion of cooked beef can be accom- 
plished in varied degree by trypsin (Tryp- 
tar), Caroid, and proteinase A. Caroid was 
the most effective in vitro. For in vivo use, 
trypsin is recommended, since it is sterile, 
the solution can be made easily, and the mix- 
ture can be given readily. An optimal pH 
can be produced in the esophagus by the use 
of Sorensen’s phosphate buffer solution as a 
solvent for the trypsin. Air-vent suction re- 
moves the products of digestion until the 
particles are small enough to pass the site 
The 


trypsin to digest meat causing obstruction 


of obstruction spontaneously. use of 


of the esophagus warrants further trial in 


patients. 
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That the muscles of the middle ear are 
normally made to contract through a reflex 
action of sound was first clearly indicated 
by the work of Hensen' in 1878. His ex- 
periments were carried out on dogs and 
were concerned only with the tensor tympani 
muscle, which was seen to contract when a 
loud sound was applied to the ear. Similar 
observations were made by Kato? in 1913 
on the stapedius muscle, with cats and rab- 
bits as the experimental animals. Since then 
there have been many further experiments 
on these and other animals, including man, 
in which the reflex responses of these 
muscles have been demonstrated. So far, 
however, little has been reported on the 
intensities of the sounds required to elicit 
the reflexes. 

The most extensive quantitative results 
were obtained by Lorente de No and 
Harris * on the rabbit by visual observations 
of the muscle action. They measured the 
reflex thresholds of the two muscles for 
numerous tones from 128 to 16,384 cycles, 
and though they did not have any absolute 
calibration of their sounds, they were able 
to represent the intensities in relation to the 
absolute threshold of tonal sensitivity in man. 
They found that for the principal portion of 
the auditory range the muscle reflexes were 
elicited only when the stimulating tones 
were far above the human threshold. This 
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level was somewhat higher for the tensor 
tympani than for the stapedius muscle for 
tones below 3000 and above 10,000 cycles, 
and there was little or no difference for tones 
between 3000 and 10,000 cycles. 

Jepsen,* working with human subjects, 
likewise found that only very intense sounds 
will elicit the muscle responses. He used the 
impedance method, which depends upon the 
fact that a contraction of the muscles alters 
the acoustic impedance of the ear as meas- 
ured at the external auditory meatus. He 
measured the threshold for the combined 
action of the two muscles, and obtained 
about 80 db. greater than the 
intensities required for a threshold percep- 
tion of tone in the same subjects, for all fre- 
quencies from 250 to 4000 cycles. 

It should be noted further that Hammer- 
schlag *® in 1899 first proved that the tensor 
tympani reflex is bilateral, and Luscher ° 
later found that the stapedius reflex is as 
easily elicited by applying sound to the 
opposite ear as to the ear in which the 
action is being observed. Lindsay, Kobrak, 
and Perlman’ verified Litischer’s observa- 
tions. 

The present experiments are concerned 
with the threshold sensitivity of the tensor 


intensities 


tympani and stapedius reflexes in the cat, 


and include absolute measurements of the 
sound pressure required to elicit 
reflexes. The experiments were carried out 
on 30 cats. 


these 


METHOD AND PROCEDURE 
The animals were anesthetized with pento- 
barbital sodium and then decerebrated, after 
which an interval of two hours or more was 
given for recovery from the anesthetic and 
from operative shock. After such recovery 
bodily reflexes of various kinds were readily 
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aroused. One animal was discarded because 
it failed to show a suitable degree of re- 
covery, and two others because they were 
found to have middle-ear infections. 

In the usual procedure the middle ear was 
exposed on the right side by a wide opening 
of the auditory bulla. The bony septum that 
divides the bulla cavity into anterior and 
posterior chambers was removed, exposing 
the drum membrane and the tensor tympani 
muscle. Removal of the spicule of cartilage 
that supports the chorda tympani nerve gave 
a clear view of the stapes and the stapedius 
tendon. 

The contractions of the tensor tympani 
muscle could then be observed by visual 
means either directly or in terms of the dis- 
placements of the manubrium of the malleus, 
and the contractions of the stapedius muscle 
could be observed similarly through their 
effects on the head of the stapes. For this 
purpose we used a binocular microscope 
giving 15 & magnification. 

The further procedure varied accordingly 
as other methods were used for recording 
the actions of the muscles. In most of the 


experiments a strain gauge was employed 


to indicate the forces of contraction. In its 
application a fine silk thread was tied to the 
tendon of one of the muscles and then run 
along the line of the tendon to the operating 
arm of the strain gauge. For the tensor 
tympani muscle this line of action is in a 
ventrolateral direction, and the thread was 
passed directly out of the bulla cavity. For 
the stapedius muscle the line of action is 
medial, and it was necessary to add an ex- 
tension to the operating arm of the gauge 
so that its end could be inserted into the 
bulla cavity itself. This extension consisted 
of a thin strip of metal bearing a steel needle 
at its tip; the thread was passed through the 
eye of the needle and this end was located in 
the bulla cavity by means of a manipulator, 
after which the thread was drawn taut and 
secured about the needle’s shank. The strain 
gauge (made by the Statham Company) 
consisted of an arrangement of four resist- 
ance wires in a Wheatstone bridge network. 
An alternating current of 400 cycles at 10 
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to 15 volts was supplied to the bridge and 
then, with no tension on the operating arm, 
the bridge was balanced to zero. The appli- 
cation of tension to the operating arm pro- 
duced a stretching of two of the wires and 
a relaxation of the other two, thus unbalanc- 
ing the bridge and producing bridge currents 
that were read on a sensitive vacuum tube 
The gauge by 
suspending weights from the operating arm 


voltmeter. was calibrated 
or its extension. It had a sensitivity of 3 
mg. as used for the tensor tympani measure- 
ments and one of 1.3 mg. when the exten- 
sion arm was added as in the stapedius 
measurements. * 

In most of the experiments a platinum 
foil electrode was placed on the round- 
window membrane of the right ear and the 
cochlear potentials produced in this ear in 
response to sounds were measured on a 
wave analyzer. Sometimes the left ear also 
was exposed for the recording of cochlear 
potentials. 

Sounds were delivered, usually to both 
ears, through tubes connected to two loud 
speakers. These loud speakers were actuated 
by separate channels containing oscillators, 
attenuators, and amplifiers. Also, the chan- 
nel used for excitation of the acoustic re- 
flexes with an electronic 


was_ provided 


switch that delivered the tones with con- 
trolled rates of onset and decay. The onset 
used in these experiments was made as brief 
as possible without producing an audible 
click; this onset time from zero to full in- 
tensity was 5 milliseconds. The duration of 
the tone was 2 seconds. 

Each of the sound tubes was connected to 
a special cannula that was tied into the 
external auditory meatus, after removal of 
the pinna. A probe tube, attached to a con- 
denser microphone, was introduced into the 
cannula from one side so as to terminate 
at its end in the near vicinity of the drum 
membrane. By means of the probe tube and 
microphone a measurement was made of the 
absolute sound pressure of every stimulating 
tone. 


*For further details of the strain-gauge meas- 
urements, see Wever, Vernon, and Lawrence.® 
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When a steady tone was being delivered 
to the right ear and some given magnitude 
of cochlear potential was being recorded 
from this ear, some other tone could be 
introduced into the left ear at an intensity 
sufficient to elicit an reflex. Its 
contralateral effect was then seen as a change 
in the magnitude of the cochlear potentials 
of the right ear because of a modification of 
the characteristics of 
this ear. 

It must be noted that under these condi- 
tions the tone in the left ear had no direct 
effect upon the observed potentials from the 
right ear, even though this tone was con- 
ducted across the head to some extent, for 
at the intensity at which this tone appeared 
in the right ear it was well below the muscle 
reflex threshold and also below the level of 
distortion. It added its component to the 
cochlear potentials, to be sure, but the selec- 
tivity of the wave analyzer was such that this 
component was not recorded when the fre- 
quencies of the two tones were well sepa- 
rated, as they were in all these experiments. 


acoustic 


sound transmission 


As a test to show the absence of any direct 
effect of the sound transmitted across the 
head we cut both tendons in the right ear 
and stimulated the left ear with sounds well 
above the reflex thresholds. There was no 
alteration of the cochlear potentials recorded 
from the right ear. 

It was not possible to make ipselateral 
observations of the muscle reflexes in terms 
of cochlear potentials. When a steady tone 
of any desired intensity is being delivered 
to one ear and its resulting cochlear poten- 
tials are under observation, and then another 
tone is applied to this same ear at an inten- 
sity high enough to elicit the acoustic reflex, 
this tone will have a direct effect upon the 
generation of cochlear potentials in response 
to the first tone. This is the phenomenon of 
interference, a form of intensity distortion 
described in detail elsewhere.+ The reflex- 
exciting tone always overloads the ear and 
causes a diminution of the responses to any 
other tone that is simultaneously present, 


+ References 9 and 10. 
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whatever its frequency. In some of the ex- 
ploratory experiments we attempted to carry 
out the ipselateral type of procedure with 
the cochlear potentials, but soon recognized 
the presence of the interference phenome- 
non, and because we could not discriminate 
between a reduction from this cause and one 
resulting from muscle activity we abandoned 
this method and thereafter used only con- 
tralateral stimulation while observing the 
cochlear potentials. 

We have now described three 
studying the reflex activity of the tympanic 
muscles: by visual observations, by strain- 
and by cochlear- 


ways of 


gauge measurements, 


potential measurements. For the visual and 


strain-gauge observations the stimulation 
may be either ipselateral or contralateral, 
but for the cochlear-potential measurements 
they may only be contralateral. All five of 
these variations of method were used in the 
present experiments, and often two, three, 
or four of them were used in the same 
animal. 

Usually at the beginning of an experiment 
the two muscles were left attached to the 
ossicular chain, but often, after a set of 
observations had been made on the activities 
of the two muscles in combination, one of 
the tendons was severed and the actions of 
the remaining muscle were studied. Both 
cochlear-potential and strain-gauge measure- 
ments were made under these different con- 
ditions. 

RESULTS 
first three 


results shown in the 


The 
figures were obtained from cochlear-poten- 
tial measurements with contralateral stimu- 
lation. In all of these a tone of 450 cycles 
was introduced into the right ear and main- 
tained at an intensity that produced a poten- 
tial of 50uv. While this 


potential was being observed on the meter 


approximately 


of the wave analyzer a tone of some other 
frequency was suddenly delivered to the left 
ear. The intensity of this contralateral tone 
was at first well below that required to elicit 
the acoustic reflex, and then was raised by 
steps of 5 or 10 db. until a perceptible re- 
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duction in the magnitude of the 450-cycle 
potential gave evidence that a muscle con- 
traction had occurred. Then the intensity 
region was explored in steps of 2 db. to 
locate the reflex threshold more exactly. The 
precaution was taken to interpose a delay of 
30 seconds or more after every trial in which 
a contraction was indicated. This rest inter- 
val serves to minimize both a fatiguing of 
the muscle and a sensitization of the reflex, 
both of which effects have been observed 
_and which produce considerable variations 
of the threshold when trials follow closely 
upon one another. With suitable rest inter- 
vals the thresholds are repeatable over long 


2 3 4 » 6 
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is rarely seen in the strain-gauge measure- 
ments, therefore we leave it out of 
immediate consideration this paper, 
though we shall refer to it again in the ex- 
planation of some of our results. We are 
continuing our investigation of it and shall 
report upon it in detail at a later date. The 
least reduction of cochlear potential that was 
perceptible under our conditions was 1 to 
2uv, and thus represented a change of about 
0.3 db. in the magnitude of the potential. 
Such a change if translated into the loudness 
of a tone would be barely perceptible to a 
well-trained human subject under ideal con- 


and 
in 


ditions of observation. 
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Fig. 1.—Contralateral reflex thresholds for both muscles and for the tensor tympani muscle 
alone after cutting the stapedius tendon, observed in the right ear as a diminution of cochlear 
potentials to a steady tone of 450 cycles. Below is a sensitivity curve for the left (contralateral) 


ear. 


periods of time, except when the ear becomes 
damaged by overstimulation. 

In the results reported here the threshold 
was taken as the least sound intensity pro- 
ducing a noticeable reduction in the magni- 
tude of the 450-cycle potentials. This point 
is emphasized because under many condi- 
tions there is another threshold, which is 
indicated as an increase in this potential and 
is produced by a sound intensity a little 
below that of the reduction threshold. The 
threshold of increase is a less regular phe- 
nomenon than the other, and its counterpart 


The solid line of Figure 1 shows results 
from one animal when both muscles were 
intact and the contralateral ear was stimu- 
lated with various tones from 100 to 10,000 
cycles at an intensity barely sufficient to 
evoke the acoustic reflex. The intensity of 
these tones is represented in decibels rela- 
tive to 1 dyne per square centimeter. Thus 
for 100 cycles the threshold intensity was 
58 db., or 794 dynes per square centimeter. 
As the frequency was raised this intensity 
fell to a minimum of 17.3 db., or 7.3 dynes 
per square centimeter, at 900 cycles and 
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Fig. 2.—Contralateral reflex thresholds for both muscles and for the stapedius muscle alone 
after cutting the tensor tendon, observed in the same manner as in Figure 1. 
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Fig. 3.—Contralateral reflex thresholds for both muscles and for the stapedius muscle alone, 
observed in the same manner as in Figures 1 and 2. The sensitivity curve is for the left (contra- 


lateral) ear. 


thereafter rose rapidly to a high value at 
3000 cycles. A second and more striking 
minimum appears at 7000 cycles, where the 
intensity is 6 db., or 2 dynes per square 
centimeter. After the stapedius tendon had 
been severed the results shown by the long- 
dashed curve of Figure 1 were obtained. It 
is apparent that for most of the tones the 
tensor tympani muscle alone gives results 
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closely similar to those for the two muscles 
in combination, and only for the lowest tones 
is there an appreciable difference. For these 
low tones the tensor tympani muscle acting 
alone has a somewhat lower threshold than 
the two muscles in combination. 

Figure 2 shows results obtained on an- 
other animal for the two muscles in com- 
bination (solid line) and for the stapedius 
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alone after the tensor tympani tendon had 
been severed. For both conditions the in- 
tensity falls fairly regularly as the frequency 
rises until a minimum is reached at 7000 
cycles. For the whole range the stapedius 
threshold is lower than that for the two 
muscles in combination. 

Figure 3 shows further results in which 
the thresholds were first obtained for the 
two muscles in combination (solid line), and 
then the tensor tympani tendon was cut and 
thresholds were obtained for the stapedius 
muscle acting alone. Here, for all tones up 
to 1500 cycles, the stapedius threshold is 


2 3 4 5 6 8 
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already been mentioned, and it is possible 
that at certain intensities of a given tone one 
of the muscles is acting so as to produce an 
increase and the other so as to produce a 
decrease of response. If the two effects are 
in balance the result will be no change until 
at some higher stimulating intensity this 
balance is upset. When only one muscle is 
present, the observed threshold may be above 
or below that for the two muscles in com- 
bination or it may be the same. We have 
seen all of these relations in the preceding 
figures. Other animals have given results in 
which the curve for the stapedius muscle 
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Fig. 4.—Contralateral reflex thresholds obtained by cochlear-potential observations (unfilled 
triangles) and by strain gauge (filled triangles), and ipselateral reflex thresholds obtained 
visually (open circles) and by strain gauge (filled circles). At many points the open and closed 
circles are coincident. The sensitivity curve is for the right (ipselateral) ear. 


above that for the two muscles, and then 
for the higher tones this relation is reversed. 

It is at first a little puzzling to find, as we 
do in all three of these figures for certain 
of the tones, that a single muscle may have 
a lower reflex threshold than this same 
muscle in association with its partner. The 
explanation seems to lie in the fact that the 
minimal actions of the two muscles may have 
different and even counteractive effects upon 
the transmission properties of the ear.* The 
appearance of an increase in cochlear poten- 
tial as a result of the acoustic reflex has 


alone is closely similar to that for the two 
muscles throughout the frequency range. 
In general we may say that we have not 
found any systematic difference in the be- 
havior of the two muscles. There are large 
individual differences, as evidenced in the 
above figures. 

Figure 4 presents four sets of observa- 
tions with both muscles intact. Contralateral 
thresholds obtained by means of cochlear 
potentials, as in the preceding figures, are 
shown by the unfilled triangles. The filled 
triangles, through which the broken curve 
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is drawn, represent strain-gauge observa- 
tions made with a thread tied to the right 
tensor tympani tendon, and with stimula- 
tion of the left ear with various tones. There 
is close agreement between these two sets 
of contralateral observations. The open 
circles represent visual observations of con- 
tractions of the tensor tympani muscle in the 
right ear while this same ear is stimulated 
with tones. The filled circles represent 
strain-gauge observations from the right 
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strain-gauge, and cochlear-potential methods 

are equivalent in the results that they 
yield, when the conditions are favorably 
arranged for their use. 

In Figures 1 and 3 curves have been given 
representing the sensitivity of the left ear, 
the ear that is being stimulated with various 
tones to elicit the muscle action. These 
curves show the sound intensity in the left 
ear necessary to produce a cochlear poten- 
tial in this ear of 50 pv. (Because the inten- 
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Fig. 5.—Intensity functions for the cochlear potentials obtained for three frequencies, showing 
by the arrows the intensity at which the muscle reflex occurred. 


tensor tympani muscle while this ear is 
stimulated. There is also close agreement 
between these ipselateral observations. There 
are differences between the contralateral and 
the ipselateral thresholds, but these differ- 
ences are no greater than we commonly find 
between two different ears measured in the 
same way, as may be judged by comparing 
the first three figures. 

It is evident that the different methods 
of observing the reflex action—the visual, 
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sity function for the cochlear potential is 
linear over its principal range, these curves 
would have the same form if any other con- 
stant magnitude of potential were required, 
up to the level of overloading.) It will al- 
ready be apparent that the reflex threshold 
follows closely the form of the sensitivity as 
expressed in this manner. There are occa- 
sional variations, most conspicuous in the 
points for 100 and 200 cycles in Figure 3, 
but the general similarity of the functions 
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is striking. This similarity has been observed 
in every animal in which these measure- 
ments have been made. It is observed again 
in Figure 4, in which the sensitivity func- 
tion is the 50-uv curve for the right ear and 
is therefore to be compared with the ipsela- 
teral thresholds. 

It is clear that the acoustic reflex thresh- 
old is a function of the ear’s sensitivity as 
reflected in the cochlear potentials. It is not 
a simple function of these potentials, how- 
ever. It does not correspond to any given 
output of cochlear potential. A curve repre- 
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a good deal of latitude in the point within 
these portions where the reflex may occur. 

These features are illustrated in Figure 
5. Here the intensity functions have been 
drawn for three tones, and the arrow below 
each curve indicates the point at which the 
acoustic reflex was elicited. For the 5000- 
cycle tone the reflex occurred before the 
maximum was reached, for the 700-cycle 
tone at the maximum, and for the 15,000- 
cycle tone well beyond the maximum. These 
examples were chosen to show the possi- 
bilities; actually the reflex may appear at 
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Fig. 6.—Comparison of the ipselateral refiex threshold as obtained by strain-gauge observa- 
tions, with the sensitivity function and the function showing the intensity required to produce a 


maximum cochlear potential in the same ear. 


senting the magnitude of the cochlear poten- 
tials produced by tones at the reflex thresh- 
old in the same ear does not bear any close 
resemblance to the threshold curve itself. 
This cochlear-potential curve is different in 
form from the sensitivity curve because for 
all tones the intensities required at the 
reflex threshold fall in the nonlinear or 
overloading portions of their cochlear-po- 
tential functions, and for different frequen- 
cies these portions o1 the curves have some- 
what different shapes.'t Moreover, there is 


any point in the region of the maximum, and 
there is no regular rule for its appearance 
or any special relation to the frequency of 
the tone except perhaps for the very high 
tones, for which it usually appears well 
beyond the maximum. 
further relations are 
Here the solid-lined curve pre- 


Some shown in 


Figure 6. 
sents the ipselateral reflex thresholds as 
determined by strain-gauge observations on 
the tensor tympani muscle. The long-dashed 
curve shows the stimulus intensities required 
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for the same tones to produce maximum 
magnitudes of cochlear potential; thus this 
figure presents data corresponding to the 
abscissa values below the arrows of Figure 
5. These two functions correspond closely, 
and are also similar in form to the sensitivity 
curve shown below. 

As already indicated, the normal re- 
sponses of the tympanic muscles are true 
acoustic reflexes. Hammerschlag’s experi- 
ments in 1899 revealed much of the neural 
pattern for the tensor reflex: This reflex 
takes a path through the cochlear nerve and 
the cochlear nucleus of one side to both 
ipselateral and _ contralateral trigeminal 
nuclei, probably passing through the trape- 
zoid body. Because we believe that the 
cochlear potential is instrumental in exciting 
the fibers of the cochlear nerve, it follows 
that the cochlear potential carries the infor- 
mation that is made use of in the production 
of the reflex action. If this is so, we can 
account for the variability in the point of 
appearance of the reflex in the region of 
overloading ; the cochlear-potential function 
is relatively flat here, the magnitude chang- 
ing little over a considerable range of inten- 
sity. For example, in Figure 5 the response 
magnitudes for the last three points in the 
700-cycle curve differ by only 10%, or 0.8 
db. (for a stimulus change of 10 db.), and 
could not easily be discriminated in the 
operations of the central nervous system. 


Because the reflex thresholds do not bear 
a simple relation to the magnitude of the 
cochlear potentials, but are more closely 
related to the sensitivity and, perhaps more 
significantly, to the intensities giving maxi- 
mum values of cochlear potential, we sug- 
gest that the sensory action in the cat’s ear 
that is represented initially by the cochlear 
potential undergoes an evaluation in the 
nervous system that possibly may be com- 
pared to that which in ourselves gives us 
the perception of loudness. More particu- 
larly, this evaluation is one in which the 
tones at the lower end of the scale, from 100 
to 1000 cycles, which have nearly uniform 
maximum values of cochlear potential, re- 
ceive an emphasis that is nearly propor- 
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tional to frequency, and the remaining tones, 
for which the maximum values fall off 
regularly to about one-fifth in magnitude, 
receive an emphasis that varies greatly in 
different ears but nearly always more than 
compensates for the decline in the maximums. 


A few investigators have made use of the 
tympanic muscle reflexes as an objective 
measure of the auditory sensitivity of ani- 
mals. The results presented here provide a 
basis for evaluating this procedure. As 
shown, the reflex function is similar to the 
sensitivity function as represented by the 
cochlear potentials, but is not exactly the 
same. Moreover, the muscle actions appear 
only when the ear is being driven near its 
physiological limits, and the performance 
is characterized by considerable instability. 
Even more serious is the fact that in some 
animals a reflex contraction of the muscles 
can only be aroused by applying intensities 
that are seriously damaging to the ear. This 
more frequently happens for very high and 
very low tones, and when it does occur the 
animal becomes unsuitable for further study, 
as the thresholds at all frequencies are 
markedly elevated. For these reasons the 
acoustic reflex method of determining the 
ear’s sensitivity is not to be recommended 
for general use. 


SUMMARY AND CONCLUSIONS 

A number of methods, utilizing visual, 
strain-gauge, and cochlear-potential obser- 
vations, have been used to study the reflex 
thresholds of the tensor tympani and 
stapedius muscles of the cat in response to 
sounds. The results are expressed as the 
absolute values of the sound pressure for 
various tones over the range from 100 to 
10,000 cycles that produce a just-detectable 
contraction of the muscle or a decrease in 
the transmission of sounds by the ear. No 
consistent differences were found between 
the reflex thresholds of these two muscles 
or between their excitation by ipselateral 
and contralateral stimulation. 

The reflex thresholds vary with frequency 
in much the same manner as the sensitivity 
function of the ear under stimulation, as this 
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sensitivity is exhibited by the cochlear po- 
tentials. These thresholds show an even 
closer correspondence to the sound intensi- 
ties required to produce maximum values of 
cochlear potentials. The reflexes are elicited 
only when the sound intensity reaches an 
extreme level, a level at which the inner ear 
is severely overloaded and indeed is in 
danger of serious injury. It is clear that in 
the cat, at least, the acoustic reflexes serve 
an emergency function, and appear only 
when the stimulation is near the limits of 
operation of the inner-ear structures. In 
fact, some ears fail to exhibit the reflex for 
certain tones—notably those at the two ends 
of the auditory range—until the intensities 
are raised to a destructive level. 


Though some investigators have made 
use of the tympanic muscle reflexes as a 


means of measuring auditory function in 
animals, we regard this method as having 
serious limitations, in view of the extreme 
intensities required and the resulting in- 
stability of the ear’s performance. 
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Case Reports 


PEMPHIGUS OF THE OROPHARYNX AND LARYNX 


Report of a Case 


SAMUEL WEINSTEIN, M.D. 
and 
AARON R. SACHS, M.D., Brooklyn 


ANVIL 


EMPHIGUS ° is defined as an acute or 

chronic disease of the skin occurring in 
several phases and sometimes accompanied 
by constitutional symptoms. It is character- 
ized by bullae that develop in cycles or in 
continuous succession. There are several 
forms, but the commonest form occurring 
in this country is pemphigus vulgaris. 

The lesions of pemphigus are bullae of 
various types and their sequels. By succes- 
sive crops the disorder is continued over 
weeks, months, or years. The mucous mem- 
branes of the mouth and vagina may become 
invaded, and not infrequently the first mani- 
festations of the disease are presented in the 
former situation. 

The important histopathologic finding is 
acantholysis. This is a disappearance of the 
intercellular bridges of the epidermal cells. 

St. Clair Thomson * says that pemphigus 
affecting the mucous membrane of the mouth 
and larynx is a rare affection. He says it is 
generally secondary to the skin eruption, but 
occasionally the eruption makes its appear- 
ance primarily and perhaps solely on the 
mucous surfaces. He states that in healing 
it may leave adhesions and stenosis in the 
nose; he merely mentions the fact that he 
has seen it persist for two years in the larynx 
but does not specify the type of lesion. 


Submitted for publication Feb. 24, 1955. 

From the Department of Otolaryngology, Jewish 
Hospital, Service of Dr. Samuel Weinstein. 
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Lee M. Hurd® reported a case of pem- 
phigus involving the pharynx and base of 
the tongue without skin manifestations and 
said that pemphigus entirely limited to the 
mucous membrane is rare. He* reported 
another case involving the soft palate and 
laryngeal walls. 

Gordon B. New® reported 29 cases of 
pemphigus, of whom 19 came primarily on 
account of lesions of the mouth. In his dis- 
cussion he stated that in the mouth and 
throat the absence of scarring, as a rule, is 
conspicuous, although it may occur and may 
cause laryngeal obstruction ; however, on the 
conjunctivae it may occur frequently. Of 
the patients who came primarily on account 
of the condition of their mouths and throats 
and later developed lesions of the skin, the 
interval between the appearance of the mu- 
cous membrane lesions and those on the skin 
was from a few weeks to three years. It is 
believed that the more rapid the appearance 
of the cutaneous manifestations following 
lesions of the mouth and throat the more 
virulent and rapid the course of the disease. 

Hitch® recently reported two cases of 
pemphigus involving the larynx, in one of 
which the larynx became scarred and de- 
formed, although the need for tracheotomy 
was not mentioned at the time of the report. 
Both of the cases eventually had skin mani- 
festations. 

Walter F. Lever * describes a type of pem- 
phigus involving the mucous membranes 
only, which he calls benign mucous mem- 
brane pemphigoid. The outstanding features 
of this disease are a predilectien of the lesions 
for the mucous membranes, particularly the 
conjunctival and oral mucosa, the tendency 
of the lesions to produce scarring, and the 
benign chronic course of the disease. Scar- 
ring is most frequently seen around the soft 
palate, uvula, and the tonsillar pillars and 
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between the alveolar ridges and the buccal 
mucosa. The uvula and tonsillar pillars may 
become destroyed, and the soft palate may 
become adherent to the posterior pharyngeal 
wall. Involvement of the larynx may lead 
to chronic recurrent soreness and hoarseness 
and to the accumulation of mucus in the 
throat. Examination of the throat in such 
cases the 
larynx and occasionally also bands of ad- 


shows vesicles and erosions in 


hesions. Lever does not discuss the need for 
tracheotomy. 

Most patients are beyond the age of 60 at 
the onset of the disease, but the disease may 
begin in patients 30 to 60 years old. The 
disease pursues an extremely chronic course 
and as a rule does not affect the general 
health. 

Lever raises the point that in a number 
of these cases acantholysis is absent and that 
therefore they are not cases of true pem- 
phigus. 

We are reporting a case of pemphigus 
limited to the oropharynx and larynx which 
had a duration of four years and in which 
skin manifestations were never present. It is 


a case of true pemphigus, as histopathological 
study showed acantholysis and, as will be 
seen, the pathology in the larynx was such 
that tracheotomy was necessary. 


REPORT OF 


R. K., No. 383970, a white Jewish woman, 70 
years of age, born in Russia, was admitted to the 
ward medical service of the Jewish Hospital of 
3rooklyn on May 21, 1954. She enjoyed good health 
until three to four years prior to admission. At that 
time she developed a soreness of the throat, which 
she believed was an ordinary cold, but on questioning 
there was no recollection of rhinitis, fever, cough, 
hoarseness, or generalized symptoms. As the sore- 
ness persisted, she visited a local physician, who 
prescribed a gargle, which she used for about six 
weeks, without relief, and at about this time she 
noted that she had blisters in her throat. 

She visited the outpatient department of a city 
hospital in August, 1950, and was admitted to the 
hospital in September, 1950, with the complaint of 
pain in the pharynx and dysphagia. She was dis- 
charged after eight weeks with the diagnosis of 
mycotic infection of the mouth and pharynx. Studies 
there also indicated that the patient had hyper- 
tensive arteriosclerotic heart disease and diabetes. 


CASE 
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Unfortunately, no record was made of findings in 
the mouth according to the reports we received, 
nor were there included any reports on laryngos- 
copy, bronchoscopy, or esophagoscopy. 

From then until admission to the Jewish Hospital 
of Brooklyn her complaints relative to her mouth, 
while persisting, were less bothersome than diffi- 
culty with breathing and severe substernal pains. 
These pains occurred every two days on the average 
and lasted for hours. The attacks were more fre- 
quent at night and accompanied by dyspnea. She 
obtained some relief by sitting upright. In the last 
year the dyspnea appeared during the day even 
without effort. 

In the past three years she lost 20 lb. owing to 
poor appetite and lack of sleep associated with 
dyspnea. For the past one to two years she noted 
a nasal twang to her speech. 

The admission physical examination showed the 
patient to be acyanotic, afebrile, and ambulatory but 
showing a dyspneic wheezing, stertorous respiratory 
sound. Examination of the mouth showed that she 
wore dentures and that in the buccal mucosa and 
hard palate there were white nonelevated plaques. 
The uvula was absent, and the soft palate was drawn 
toward the posterior pharyngeal wall. Auscultation 
of the lungs revealed prolonged expiration and 
terminal inspiratory and expiratory sonorous rales 
in both lung fields. Examination of the heart was 
recorded as follows: No cardiac enlargement to 
percussion. Regular sinus rhythm. Grade 2 systolic 
at base, with Grade 24+ systolic at apex: Az= P2. 

There was no clubbing of the fingers. Both legs 
showed varicosities and Grade 1 pretibial edema. 

Fundoscopy: normal. Blood pressure: 144/70. 

Impression: 1. Upper respiratory obstruction sec- 
ondary to (a) adenoma of trachea or bronchi, (b) 
carcinoma of trachea, (c) endotracheal tuberculosis. 
2. Chronic emphysema secondary to chronic respir- 
atory obstruction. Ruled out: carcinoma of the 
lungs and arteriosclerotic heart disease. 

The above is a résumé of the intern’s admitting 
history and physical examination. 

For the next few days the medical service in- 
vestigated the patient on the basis of her circulatory 
and respiratory complaints, studying venous pres- 
sure, circulation time, pulse pressure, vital capacity 
and obtaining x-rays of the chest, sinuses and elec- 
trocardiogram and the usual blood and urine labo- 
ratory studies. 

On May 26, 1954, the ear, nose, and throat service, 
being called in on consultation relative to her mouth 
lesions, obtained in addition to the aforementioned 
history the fact that the uvula had been removed 
about one year prior to admission, but she didn’t 
know why. The examination was as follows: 

Mouth: Tongue showed diffuse glossitis with 
several small bullae on undersurface, bleeding freely. 
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As al. 


The buccal mucosa showed large flat raw areas as of 
ruptured blebs or bullae. The soft palate was dis- 
torted by (1) absence of the uvula and (2) ad- 
hesions of the posterior pillars to the lateral 
pharyngeal and posterior pharyngeal walls, creating 
only a small opening to the nasopharynx, about the 
size of a fingernail, 4% by % in. There was com- 
plete fixation of the soft palate and no free margin 
except at site of uvula amputation. 

The nasopharynx vault as visualized by posterior 
mirror rhinoscopy was seen as clear and devoid of 
masses, ulcers, exudate, or blebs. 

Ears: Right and left, negative. 

Larynx: The epiglottis was thickened, fixed, and 
adherent to the back surface of the tongue, elimi- 
nating the valleculae; the aryepiglottic folds seemed 
to be almost nonexistent, the arytenoids being pulled 
close to the epiglottis in each side, with just a small 
amount of fold on each side, leaving a very small 
opening superiorly into the larynx, giving the larynx 
the tubular appearance of a pseudosyrinx. The small 
opening above could be seen, it being less than about 
¥Y in., but the interior of the larynx could not be 
seen, being concealed by this peculiar constriction 
of the superior aperture. It was our belief that this 
distortion was caused by healing of ulcerations and 
bullae of the hypopharynx and larynx. The patient’s 
voice, however, was good, and so we have reason to 
believe that the cords were functioning normally. 

Nose: Multiple polypi filled the middle meatuses 
of both sides. 

Impression: Pemphigus vulgaris. 

Ruled out: Blood dyscrasia, tuberculosis, and 
syphilis. 

Advised: (1) Skin consultation, (2) x-rays of 
sinuses and chest, (3) biopsy of mouth mucosa, (4) 
endoscopy, and (5) tracheotomy. 

The x-ray studies of the chest being reported 
negative and patient’s main complaint being respir- 
atory difficulty secondary to laryngeal obstruction, 
the ear, nose, and throat service requested that the 
patient be transferred to it for tracheotomy. To this 
the medical service agreed. 

On May 28, 1954, the dermatological service wrote 
the following note: “Erosive bullae noted on the 
buccal mucosa and on the anterior surface of the 
soft palate. Also apparent is an adhesive process 
deforming the soft palate in its relationship to the 
nasopharynx. There is no history of any bullous 
lesions of the skin despite present illness of three 
to five years’ duration. Impression: In the absence 
of skin lesions the definite diagnosis of pemphigus 
is uncertain. However, there is a mucous membrane 
type of pemphigus which may remain localized for 
a considerable period called pemphigoid, and which 
has ocular manifestations. 
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“Biopsy of the mucous membrane lesion should 
be done, although it is not as specific as on skin. If 
there is no contraindication [corticotropin] ACTH 
should be given as a therapeutic test. Differential 
would require ruling out erythema multiforme— 
due to drugs; duration and scarring is against this. 


“Patient has stenosing lesions of the larynx which 
are probably on the same basis. Also there is a 
symmetrical fissuring keratoderm of both heels 
which I believe is secondary to obesity, weight 
bearing and fungus infection.” 

That afternoon some mucosal lesions (bullae and 
vesicles) were removed by excision from the buccal 
surface of the mouth and taken for pathological and 
histological study. 

The pathological report showed acute inflamma- 
tory reaction with acantholysis compatible with the 
diagnosis of pemphigus. 

Tracheotomy was performed by one of us (S. W.) 
on June 8, 1954, and the patient was started on 
corticotropin on advice of the dermatological serv- 
ice. She improved as regards dyspnea but still con- 
tinued to complain of substernal and right shoulder 
pains. However, she seemed to be doing fairly well 
and was being kept in the hospital with the idea of 
having her well under the influence of corticotropin 
to see if it would have any effect whatever upon the 
fibrotic process in the oropharynx and larynx and 
also with the hope that if surgery were performed 
upon the larynx recurrence of the fibrotic stenosis 
might be prevented. 

The patient did fairly well for about two weeks 
after the tracheotomy, but at this time developed a 
mild attack of cardiac decompensation, which re- 
sponded to medical measures. 

She recovered well enough so that a direct laryn- 
goscopy could be performed in about 10 days. It 
should be explained that after our original laryn- 
goscopic examination we were very doubtful about 
trying to enlarge the superior aperture by punching 
out some of the tissue because we thought that be- 
cause of the pathology as described the patient 
could not have any sphincteric action here and with 
a large opening food and fluids might be aspirated. 
The question of a thyrotomy approach to the prob- 
lem was discussed, but after this last laryngoscopic 
examination it was decided enough tissue could be 
removed from the superior aperture of the larynx 
to enlarge the airway with the possibility of subse- 
quently being able to remove the tracheotomy tube, 
hoping, of course, that the corticotropin might pre- 
vent recurrence of the cicatricial closure. 

The patient was watched by the medical staff as 
to diet, corticotropin, and other medical measures, 
and on July 19, 1954, she was taken to the operating 
room so that the procedure mentioned above could 
be performed but, while on the stretcher in the cor- 
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ridor outside the operating room, she developed 
acute pulmonary edema associated with anterior 
myocardial infarct (as indicated by an electrocardio- 
gram) and died. 


It should be mentioned that her blood studies 
were not unusual, her Mazzini test was negative, 
and much of the laboratory work dealt with guides 
to control and maintain the corticotropin therapy. 


SUMMARY 

A case of pemphigus vulgaris is presented 
in an elderly woman which was of four 
years’ duration, involving the mouth, oro- 
pharynx, and larynx, without skin manifes- 
tations at any time, and which necessitated 
tracheotomy owing to the laryngeal stenosis 
caused by the pemphigus. 


441 Ocean Ave. 
1402 Avenue N. 
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News and Comment 


ANNOUNCEMENTS 


Second Graduate Course in Plastic Surgery of the Head and Neck.—An intensive 
course in Plastic Surgery of the Head and Neck will be held at the Morrison Hotel, at Clark 
and Madison Streets in Chicago, from Oct. 7th to 9th, inclusive, 1955. 


The course will be conducted by a faculty of outstanding specialists in this field and will be 


limited as to the number of participants and to recognized surgeons specializing exclusively in 
Otolaryngology and Ophthalmology and Plastic Surgery of the Head and Neck as set forth in 
the Directory of the American Medical Association. 


Fifty-Third French Congress of Otorhinolaryngology.—The 53rd French Congress of 
Otorhinolaryngology will be held Oct. 17-22, 1955, at the College of Medicine of the Uni- 
versity of Paris under the chairmanship of Prof. A. Aubin, of Paris, and the honorary chair- 
manship of Prof. Leon Binet, Dean of the College. 

Numerous reports will be presented, and two particularly interesting ones will be discussed: 

“Chronic Otitis in Childhood” (Bourdial, Debain, Coussieu) 

“Deglutition and Its Disorders” (Mounier-Kuhn and A. Soulas) 

There will be an exposition of surgical instruments, apparatus, and ENT specialties in the 
College Hall. 

For further information, write to Mr. Raimond, Administrative Secretary, 17 rue de Buci, 
Paris, France. 





EPIDERMOID CYST OF THE FRONTAL BONE 


RALPH J. CAPAROSA, M.D., Pittsburgh 


HE FOLLOWING case demonstrates 
the occurrence of an epidermal inclusion 
cystic tumor of the frontal bone which com- 


municated with the frontal sinus. The course 
and management of this unusual entity is 
described. 

REPORT OF CASE 


A 34-year-old white man was admitted to the 
Veterans Administration Hospital, Aspinwall, Pa., 
with a 10-day history of an enlarging painful tender 
mass in the forehead, just superior to the midpor- 
tion of the left eyebrow. The mass first appeared 
seven days after the onset of an upper respiratory 
infection. The progressive pain and swelling had not 
been ameliorated by massive doses of antibiotics. 
Examination showed an acutely ill man with a 
temperature of 104 F. Above the left eyebrow was 
a tense, tender, inflamed, fluctuant mass which 
measured 2 by 2 by 1 cm. From the left middle 
meatus exuded a small amount of thick, white, 
purulent secretion. Both nares were free of obstruc- 
tion. X-rays showed a well-defined cystic area in 
the frontal bone superior and posterior to the 
frontal sinus. The sinus was diffusely clouded and 
had a thickened membrane. The left ethmoid and 
maxillary sinuses were, also, clouded. A radiologic 
diagnosis of epidermoid cyst of the frontal bone 
and chronic hyperplastic and suppurative sinusitis 
was made (Fig. 1). 

Six years previously, after repeated attacks of 
sinusitis-like attacks associated with frontal swell- 
ing, an operation was performed on the left frontal 
sinus, presumably a simple trephination. Since this 
operative procedure the patient complained of fre- 
quently recurring headaches, occasional sharp 
frontal pain, persistent foul odor in the nose, and 
frequent rhinorrhea of white, thick, purulent secre- 
tion. 

Incision of the forehead mass produced copious, 
thick, foul, green fluid which contained numerous 
thin white small flakes. The patient’s acute symp- 
toms subsided. One month later a left radical fronto- 
ethmosphenoidectomy was performed. The cystic 


a 
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Fig. 1—A, frontal x-ray showing well-defined 
bony walled cyst superior and lateral to the left 
frontal sinus. Left frontal, ethmoid, and maxillary 
sinuses are clouded. B, lateral x-ray showing cyst 
lying posterior to superior portion of frontal sinus 


and the inner table of frontal bone. 
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Fig. 


reaction in the sinus persists. The cyst wall is unchanged. B, 


frontal sinus partially removed. 


Fig. 3.—A, 


2.—A, frontal x-ray following radical external frontoethmoidectomy. The inflammatory 
lateral x-ray showing floor of 


frontal x-ray following craniectomy. Note the defect following removal of the 


skull plate and bony cyst. B, lateral x-ray following craniectomy. 


area communicated freely with the frontal sinus 
over a wide space. The sinuses and the cystic area 
were exenterated of all the lining tissue. (Fig. 2.) 
A pathologic diagnosis of chronic sinusitis and epi- 
dermoid cyst was made. After this procedure the 
patient was well for two months. He then developed 
an abscess of the forehead similar to the one for 
which he had been admitted originally. Incision and 


drainage was again performed, and the patient’s 
symptoms subsided. Prior to this episode the patient 
had had no vasomotor symptoms. The nasofrontal 
duct below. A left 
radical craniectomy was performed, and the entire 


was probed with ease from 


bone-walled cyst, which measured approximately 
4 by 3 by 3 cm., was excised. (Fig. 3.) The tract 


incision 
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of tissue leading to the area of original 





A. 


and including the surrounding skin was removed. 
The proximal orifice of the nasofrontal duct was 
closed. A diagnosis of epidermoid cyst and chronic 
inflammatory tissue was made. The patient recov- 
ered uneventfully. There was a marked frontal 
deformity, which was corrected 10 months later 
by insertion of a stainless steel plate. The patient 
has remained symptom-free since that time, 18 
months ago. 
COM MENT 


Epidermoid cysts of bone are uncommon 
tumors. The occurrence of a communication 
between this tumor in the frontal bone and the 


M. 
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frontal sinus is an unusually rare situation. 
Adequate drainage which was accomplished 
through external frontoethmoidectomy was 
not sufficient to cure the lesion. A sustained 
result was effected only after craniectomy and 
radical excision. 
SUMMARY 

A case of frontal bone epidermoid cyst 
which communicated with the frontal sinus 
is presented. Its course and management is 
described. 


402 Medical Arts Building. 





Clinical Notes, New Instruments and Techniques 


NEW SOFT PALATE RETRACTOR 
ALEXANDER F. LASZLO, M.D., New York 
nH 


Removal of the tonsils and adenoids is one of the 
commonest operations performed, but hardly any 
surgical procedure is done in a more hit-or-miss 
manner than this operation. Thorough removal of 
the adenoids has been especially neglected, probably 
due to some difficulty of accessibility and lack of 
control. In recent years, thanks to the writings of 
Reeves and Brill,* P. Guggenheim,? and Meltzer, 
increasing emphasis has been paid to the thorough 
removal of the adenoids and also to the until now 
very much neglected enlarged salpingonasal and 
salpingopalatine folds, which, if present, cannot be 
seen by the ordinary technique. To do a good job 
and remove all the tissues from the upper part of 
the pharynx, they must be visualized, which fre- 
quently is quite a problem. Many operators are not 
even interested in seeing the result of their work. 
They go in once or twice with a curette or La Force 
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adenotome, after which they turn over the patient, 
leaving nature to take its course. Others may use 
digital check-up, which I do not deem a satisfactory 
method. Many small pieces, especially around the 
fornix or around the Rosenmiiller fossa, escape de- 
tection; they will certainly not locate the hyper- 
trophic folds, which often cause the patient more 
trouble than ordinary adenoid tissue. 

My experience coincides with that of the above 
authors, i. e., that the hypertrophied salpingonasal 
and salpingopalatine folds cause ear infection or re- 
duce hearing by blocking the Eustachian opening. 
In many cases the unsatisfactory results of the oper- 
ation are due to these tissues being left in situ. A 
secondary operation with consequent improvement 
is ample proof of this contention. To eliminate this 
failure, visualization of these structures is essential. 

A good strong light, suction, a good anesthesia, 
and a proper soft palate retractor are essential for 
satisfactory exposure as a prelude to a successful 
operation. The palate retractors currently used 
(Hurd, Yankauer, Lothrop, Lewy) have not proved 
adequate in my hands during the long years of teach- 
ing this procedure. Since Reeves’ description of the 
hypertrophic folds, these instruments have been 
absolutely inadequate for proper exposure. There- 
fore I experimented with a new soft palate retractor, 
which I designed. It has given me satisfactory 
results for the last two years. By pulling upward 
gently, we can expose the fornix and the Rosen- 


Fig. 1.—Full-length views of the soft palate retractor. 
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Fig. 2.—Close-ups of the soft palate retractor. 


muller groove without interference from the uvula. 
The enlarged folds can be visualized, allowing us to 
complete the work and clean out all. the tissues, 
using the punch forceps in addition.to the ade- 
notomes. As with any new instrument, practice is 
required to obtain satisfactory results, gentle han- 
dling being the main requisite. The instrument is 
also furnished with a suction tube. 
The instrument is distributed by Cochrane Phy- 
sician’s Supplies, Inc., 133 E. 58th St., New York. 
124 E. 84th St. 
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SPECIAL INTRABRONCHIAL CATHETERS 


ERNEST B. EMERSON Jr., M.D., Rochester, N. Y. 


The rapid progress of thoracic surgery in recent 
years, especially the development of the segmental 
resection technique, has increased the problems of 
the bronchoscopist working as part of the thoracic 
team. Two main problems have made themselves 
evident, and the catheters and techniques herein 
presented have been developed to aid the bron 
choscopist to satisfy the requirements of his con 
temporary in thoracic surgery. 

The first problem is that of bronchograms when 
modern-day surgery demands a unilateral film or 
even a so-called spot bronchogram of one particular 
segment. 

The second problem is that of obtaining suitable 
material for cytological study when that obtained 
at bronchoscopy may be unsatisfactory. The cathe 
ters make it possible to obtain specimens from the 
segment of the lesion without repeating the bron- 
choscopy, yet free of mouth contamination. 

It is also possible to break up mucus plugs in 
the atelectatic patient under fluoroscopic guidance, 
even in the absence of a trained endoscopist. 


THE CATHETERS 
size No. 11 F., 


all respects to ureteral demirigid catheters, except 


The catheters are a similar in 
that the tips have been molded so that they will 
enter the upper lobes or middle lobe with ease under 
fluoroscopic guidance (Fig. 1). They are radiopaque 
and are marked to give the operator indication of 
depth of insertion before fluoroscopy is begun. 
Length is such that the manipulator’s hands are 
well out of the direct range of radiation. 

The size No. 


practical experience for two reasons: (1) 


11 F. was chosen on the basis of 
Such a 


Submitted for publication Feb. 17, 1955. 


From the Department of Surgery, Division of 


Otolaryngology, University of Rochester School 


of Medicine and Dentistry, in conjunction with the 
Veterans 


Bronchoscopic Service of the Batavia 


Hospital, Batavia, N. Y. 


Fig. 1—Special intrabronchial catheters. The one 
with the wider curve is for the upper lobe. 


size reaches the necessary peripheral depth without 
damage to the lungs, and (2) It is impossible to 
flood the bronchus via such a catheter, even if 


assistant handles the injecting syringe. 


TECHNIQUE 

The techniques are not difficult and will present 
no great problem to the trained endoscopist. 

Anesthesia is accomplished, after suitable pre- 
operative medication with pentobarbital (Nembutal), 
by spraying the throat with 1% tetracaine (Ponto- 
caine). Thereafter intratracheal anesthesia is 
brought about by instilling 0.5% tetracaine into the 
trachea in a quantity not exceeding 6.0 cc. 

The catheters are then passed into the trachea 
with the catheter gun (Fig. 2), which gives simple. 
positive, and nontraumatic entry by mirrer without 


Fig. 2—Endotracheal catheter gun. 
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resorting to direct laryngoscopy.1 Once the trachea 
is entered to the desired depth, and with a little 
practice, either the right or left main bronchus, 
segmental positioning of the catheters is accom- 
plished by manipulation under the fluoroscope. 


SUMMARY 


The intrabronchial catheters are presented. 

They have been found satisfactory for the purpose 
for which they were designed, i. e., the instillation 
of the iodized oil or water-soluble opaque material 


A. ARCHIVES OF OTOLARYNGOLOGY 
into the lung with a maximum of ease for the 
operator and a minimum of trauma for the patient. 

Additional uses under fluoroscopic guidance in- 
clude the obtaining of additional specimens for 
cytology direct from the segment involved and the 
breaking-up of mucus plugs in the patient with mas- 
sive atelectasis in the absence of a trained endos- 
copist. 

REFERENCE 
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Abstracts from Current Literature 


Ear 


CHLORAMPHENICOL-Boric AcID POWDER IN THE TREATMENT OF OTiTIC INFECTION. PAUL 
P. Hearn, Ann, Otol. Rhin. & Laryng. 63:310 (June) 1954. 


Hearn treated 69 patients (95 ears) with diffuse otitis externa, chronic suppurative otitis 
media, and infected radical or modified radical mastoidectomy cavities with chloramphenicol- 
boric acid powder (1:4). Initially, and at the time of each subsequent examination of treatment, 
the affected ears were carefully cleansed and dried before any medication was used. The chlor- 
amphenicol-boric acid powder (1:4) was insufflated. The patients were treated every four to 
five days, except in the severe acute cases of otitis externa, where treatment was more frequent. 
In some acute cases, roentgen therapy was used. Also, low-dose Staphylococcus toxoid was 
administered. For home use, 10% boric acid in Anhydrous Lanolin was prescribed. In cases of 
chronically infected radical mastoidectomy cavities and chronic suppurative otitis media, granula- 
tion tissue was curetted or cauterized with trichloroacetic acid before insufflation of the powder. 
The patient, in this instance, was not discharged until the ear had been free of discharge for a 
month. 

If, during therapy, considerable improvement did not occur after the first treatment, cultures 
were obtained and sensitivity tests requested. The results of cultures were in agreement, in the 
main, with the more recent reports in the literature. 

In 89 of 95 infected ears (representing 69 patients), the ears became dry. Improvement was 
noted in three ears. No change or failure of improvement was noted in three ears. In 17 of 
the cases of acute external otitis, the ears became dry. In 57 of the cases of chronic otitis externa, 
dry ears were secured. In all patients (12 ears) with chronic suppurative otitis media with central 
perforations, the ears became dry and clean. No improvement was noted after treatment in one 
case of chronic suppurative otitis media with a marginal perforation. In three of four patients 
with infected radical or modified radical mastoidectomy cavities, the ears became dry and clean. 

Based upon this series, Hearn concludes that chloramphenicol-boric acid powder mixture 
(1:4) when used in the treatment of the otitic infections studied in this report have the following 
favorable features: (1) desirable acidity (pH 4.0), (2) potent broad-spectrum antibiotic activity, 


and (3) freedom from undesirable side-effects. Srezz, Kansas City, Kan. 


RETROPHARYNGEAL ABSCESS AS A COMPLICATION OF ACUTE MIDDLE Ear INFEctTIONs. M. J. 
TAMAR! and J. F. Orrico, Eye, Ear, Nose & Throat Month. 33:523 (Sept.) 1954. 


Retropharyngeal abscess is reported as a postoperative complication in two infants with 
middle-ear and mastoid infections. The children were only 3 and 4 months old, respectively, at 
the onset of the infection, and the spread of the infection toward the pharynx in both cases was 
probably induced by progression of the inflammation along the bony and cartilaginous wall of the 


Eustachian tube. Both cases are reported in detail. Jennes, Waterbury, Conn. 


THE “PEDIATRIC Ear” AND ANTIBIOTICS. ROBERT HENNER, Eye, Ear, Nose & Throat Month. 
33:530 (Sept.) 1954. 


Sound otologic care seeks not only to heal a middle-ear infection and prevent intracranial 
complications but also to cause a return of normal hearing. All cases of acute otitis media should 
be treated with antibiotics. 

Henner preferred the oral administration of penicillin because it may be administered over a 
long period of time, with relatively few side-reactions. This treatment must be continued over 
a prolonged period until the ear drum and the hearing are completely normal. The usual time 
for complete resolution is from 7 to 10 days but may extend to three or four weeks. Paracentesis 
is indicated if the ear drum remains thickened and swollen with bulging and if reduced hearing 
persists. The incidence of paracentesis should be less than 10%. In persistent cases, bacterial 
sensitivity tests are valuable. Mastoidectomy is indicated if symptoms indicate complications or 
if there is evidence of extension of the disease. 
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In cases of recurrent otitis media, the causative factors must be determined. The commonest 
cause is inadequate treatment of each acute attack. In cases such as this in which the x-ray 
examination does not reveal extensive destruction and in which no complications are present, the 
patient should be given intensive antibiotic therapy for three to four weeks. If recurrence develops 
again, complete mastoidectomy is indicated. 

A search must be made for causative factors, such as enlarged adenoids, nasal allergy, or 
sinusitis. Recurrent acute disease may be simulated by attic lesions with cholesteatoma formation. 
The repeated acute exacerbations of chronic otitis media are surpressed with antibiotics, but 
the cholesteatoma continues to develop and may involve vital structures. Atticomastoidectomy 
is indicated in such cases to prevent loss of hearing and extension of the disease. 


JENNES, Waterbury, Conn. 


DIAGNOSIS OF CHOLESTEATOMA OF MIppLE Ear. HANs BrRuUNNER, Eye, Ear, Nose & Throat 
Month. 33:665 (Nov.) 1954. 


The diagnosis of cholesteatoma is seldom difficult when there is a total destruction or a 
marginal perforation of the drum accompanied by a foul discharge. The diagnosis is, however, 
most frequently missed in epitympanal cholesteatoma. The term “silent cholesteatoma” has been 
applied to these cases by Henner and Tamari. The cholesteatoma is not actually silent, but the 
symptoms are masked. 

Three cases are described in detail. In the first patient the scar in Shrapnell’s membrane was 
not recognized during the quiescent periods, and at other times an external otitis masked the 
involvement of the middle ear. An x-ray examination would have permitted an earlier recogni- 
tion of the cholesteatoma. In the second case the principal symptom was a persistent hemorrhage 
from the right ear with the history of similar episodes over a period of 10 years. There was a 
perforation in Shrapnell’s membrane filled with cholesteatoma. An x-ray examination also 
pointed toward this diagnosis. In the third case a cholesteatoma occurred six years after a head 
injury, and without evidence of frank suppuration of the ear. In a period of three years the 
destruction due to the cholesteatoma caused the equivalent of a modified radical mastoid opera- 
tion. 

“Nature’s radical operation” is a well-known clinical entity and is the only spontaneous 
definite cure of a cholesteatoma. In this case nature had performed a modified radical mastoid 
operation rather than a complete radical mastoid operation. This indicates that the modified 
radical mastoid operation is the proper treatment of epitympanal cholesteatoma. 


JENNEs, Waterbury, Conn. 


DEAFNEss, HEAD INJURY, AND THE MEpDICO-LEGAL Ear. M. REESE GUTTMAN, Eye, Ear, Nose 
& Throat Month. 33:734 (Dec.) 1954. 


Deafness following head injury without skull fracture often presents a diagnostic problem, 
especially in persons beyond 40 years of age. Presbyacusis is difficult to evaluate in such a case 
unless there has been prior audiometric examination. The head injury with basal skull fracture 
with a definite and confirmed history of bleeding from the ear and rupture of the ear drum 
and x-ray evidence of fracture of the temporal bone presents no problem. 

The otologist has a difficult problem in the medicolegal situations created by the claim of 
deafness resulting from nonfracturing head injury. There must be a very careful search for 
possible past occurrence of other causes of nerve deafness unrelated to the injury, and there 
must be a recognition of the possibility of psychogenic deafness and also of simulation. The 
malingerer is usually not difficult to detect because only rarely is a bilateral total deafness 
claimed. Interval audiometry at intervals of one or more days is a satisfactory and precise 
method of establishing the presence and degree of deafness as well as in detecting simulation. 


JENNES, Waterbury, Conn. 


THe PATHOLOGY OF RUBELLA DEAFNEss. JOHN LINDSAY and R. SPENCER Harrison, J. 
Laryng. & Otol. 68:461. (July) 1954. 


The production of fetal abnormalities depends more upon the timing and magnitude of the 
interference than the precise nature of the organism or agent. The same type of abnormality is 
producible by several methods—at least experimentally—provided they are applied at the same 
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developmental stage, and it appears that for each part of the body there is a critical develop- 
mental period during which it would be selectively affected. 

After the sixth week of pregnancy the vestibular system is spared. Between the 6th and the 
12th week the cochlea appears to be more easily damaged; the organ of Corti is not completely 
developed until the end of the 5th month. 

In Goodhill’s series of 904 deaf children, rubella deafness was responsible for 20.5% as against 
3% caused by erythroblastosis and 10% by meningitis. 

Significant pathology in structures involved is infrequently demonstrable. The bony laby- 
rinthine capsule is always normal, as is the utricle and semicircular canals. Reissner’s membrane, 
the stria vascularis, saccule, and tectorial membrane all show marked, if variable, changes. The 
cells of the spiral ganglion and Corti’s organ are usually well preserved. The hair cells, how- 
ever, are probably particularly affected by the lack of development in the apical regions, although 
this is difficult to demonstrate. 

The changes in the cochlear duct appear to be secondary to changes in the stria vascularis. 
This latter structure may show considerable atrophy without any effect on hearing. 

There is no evidence to indicate that hydrops ever occurs in these ears. It is difficult to 
explain the limitation of the changes to the cochlear duct and saccule. 


Le JEUNE and NoRMANN, New Orleans. 


Pharynx 


EFFECT oF VITAMIN K CompouNp (SYNKAYVITE) ON ComputTED BLoop Loss DurING 
ADENOTONSILLECTOMY. JAMES T. KiNG, Ann. Otol. Rhin. & Laryng. 63:1029 (Dec.) 
1954. 


King evaluates the effect of vitamin K compound (Synkayvite) on the amount of blood lost 
during adenotonsillectomy by comparing the blood loss in two groups of patients undergoing 
the operation. One group (85 children) received 5 mg. of Synkayvite orally three times a day 
for one week preceding the operation, while the other group (91 children) did not. The operative 
technique was the same in both groups, as was the preanesthetic medication. Utilizing measured 
amounts of water for flushing suction tubing and washing instruments, as well as careful 
estimation of blood content of soaked sponges, a reliable determination of actual blood loss in 
each case was possible. 

The average blood loss in the patients receiving Synkayvite was 53 cc., while the average 
loss in the untreated group was 51 cc. It was concluded that oral preoperative administration 
of Synkayvite did not significantly affect the computed blood loss during adenotonsillectomy in 


176 children treated by the author. ; , = : 
ted by the author STEELE, Kansas City, Kan. 


PREGNANCY TUMOR OF THE TONGUE. Louis WEINSTEIN, Eye, Ear, Nose & Throat Month. 

33:532 (Sept.) 1954. 

An unusual case is presented of a tumor of the tongue which gradually increased in size for 
three and a half months in a woman in her fifth month of pregnancy. There was a history of a 
similar tumor in two former pregnancies, the tumor disappearing without treatment in each 
case. An excision biopsy showed a mass 2 cm. in diameter and 1.5 cm. in height, and section 
revealed a lobulated mass covered with a thin layer of squamous epithelium occasionally hyper- 
plastic in character. The tumor consisted of capillaries and small venous vessels puffed up with 
red blood cells in a loose mass of connective tissue resembling granulation tissue. This rich 
vascular tumor was described pathologically as a hemangioma gravidarium. 


JeENNEs, Waterbury, Conn. 


Tue Tonsits In ADVANCED AGE. GEORGE KELEMEN, Eye, Ear, Nose & Throat Month. 
33:723 (Dec.) 1954. 


Involuntary changes in the palatine tonsils with regression of the size of the tonsils proceed 
until the sixth decade, when a period of high tonsillar activity can be noted. There is even 
possibly a slight enlargement of the organ and increase of the complaints. Operation on 
tonsils in persons of advanced age carries with it no greater operative risk than in younger 
persons. There is no reason to withhold the benefits of tonsillectomy because of advancing years. 
Microscopic examination reveals that involution in the palatine tonsils is a process that is 


227 





A. M. A. ARCHIVES OF OTOLARYNGOLOGY 


quantitative in that cells decrease in number and tissues in size without actual degeneration. The 
main activity of the tonsillar tissue is in the secondary nodule. The tonsils generally do not 
attain involution during a lifetime and continue functionally active so long as any tonsillar tissue 


remains. i 
JenNneEs, Waterbury, Conn. 


FuRTHER EXPERIENCE WITH CLOSED Fossa TONSILLECTOMY AND Its ADVANTAGES. ERNEST 
B. EMERSON Jr., Eye, Ear, Nose & Throat Month. 34:37 (Jan.) 1955. 


Emerson describes his technique of closed fossa tonsillectomy and plastic closure of the 
tonsil wound. Five case reports are presented of tonsillectomy accomplished without hemorrhage 
in known bleeders. In two patients tonsillectomy was performed by the closed fossa technique 
without plastic closure of the tonsil wound, and in the other three the combined technique was 
used. Complete reliance was placed on the operative technique, with no attempt to reduce either 
bleeding or clotting time. 

ABSTRACTOR’S COMMENT: Three of these patients, who were children, underwent adenoidec- 
tomy as well as tonsillectomy. One therefore may question the rationalé of considering any 
technique for tonsillectomy sufficient reason to perform both tonsillectomy and adenoidectomy in 
a patient with hemorrhagic tendencies without attempting to reduce such tendencies. Since the 
possibility of postadenoidectomy hemorrhage has not been altered, there is no reason for com- 
placency in the surgical approach to these patients. JENNEs, Waterbury, Conn. 


Tue Prosiem oF Tonsits. R. Pocu Vinats, Arch. pediat. Barcelona 4:439 (Jan.-Feb.) 1954. 


The author reviews the problems of tonsil and Waldeyer ring infections and comes up with 
the following conclusions. 

1. The tonsils and the entire group of adenoidal tissue composing Waldeyer’s ring have 2 
function in antibody formation. 

2. This is a double function in which the tonsils assist the phagocytic and reticuloendothelial 
system on the one hand and the lymphocytes on the other. 

3. So-called hematogenous infections of Waldeyer’s ring are completely understandable as 
a fixing agent rather than an eliminating system for infections. In spite of the frequency 
with which tonsils are affected in hematogenous infection, these infections arise from the 
outside, not within the tonsillar tissue. 

4. The cryptic nature of the tissue gives a favorable place for antibody formation. 

5. The formation of antibodies to combat agranulocytic infections is a normal part of the 
tonsil function. 

6. It appears that eventually tonsillar tissue will be found to have a function in the 
elaboration of proteins. Globulins are found around lymphoid follicles. The globulins are 
certainly abundant in tonsillar lymphosarcomas. The equilibrium between infection and 
immunity gives rise at times to the production of true centrofollicular granulomas. 

7. The endothelial capillary inflammation explains in large part the symptoms associated 


with tonsillitis. ALLEN, Santa Fe, N. Mex. [A. M. A. Am. J. Drs. Cuttp.]. 


Larynx 


TRACHEOTOMY: INDICATIONS AND CoMMENTS. G. S. Fitz-HuGH and W. C. MorcGan Jr., 
Eye, Ear, Nose & Throat Month. 33:659 (Nov.) 1954. 


The results of a study of 150 patients undergoing tracheotomy are presented with an analysis 
of the indication for which the procedures were performed. The following classification of the 
indications for tracheotomy is utilized: (1) fixed obstruction to upper airway (rapid obvious 
anoxia), (2) fluid obstruction to lower airway (slow obscure anoxia), and (3) prophylactic (to 
prevent 1 and/or 2). 

The first group includes those patients with an obstruction at the laryngeal level of the air 
passage which could be bypassed by an opening in the trachea below the obstructive level, and 
represents the classical indication for tracheotomy. 

In the second group the fluid mechanical obstruction may be caused by excessive accumula- 
tion of fluid material in the tracheobronchial tree from aspiration of oral fluids, hyperfunction 
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of the secretory elements, or failure of the cough mechanism from various causes. In this group 
postural drainage, bronchoscopic and catheter aspirations, and aspiration by way of an endo- 
tracheal tube may give relief, but frequently tracheotomy becomes the procedure of choice. This 
fluid obstruction may occur in a variety of diseases and injuries, including trauma to the chest, 
neck, head, spinal column, postoperative neurosurgical conditions, poliomyelitis, and tetanus. 

With a better understanding of the clinical physiology of respiration and with greater experi- 
ence in those diseases described in the second group, prophylactic tracheotomy is being performed 
more and more frequently. The establishment of a temporary airway by the insertion of an 
endotracheal tube or a bronchoscope transforms a disorderly, emergency type of tracheotomy into 
an orderly procedure. The vertical midline incision is used most often, but has little advantage 
over the horizontal incision, except in a true emergency. When the tracheal cartilage is incised, 
it is advisable to excise a small segment of the cartilage. Recently a plastic cannula has become 
available which is especially useful in those patients receiving x-ray irradiation therapy over the 
area of the tracheotomy. Fitz-Hugh and Morgan stress the fact that tracheotomy performed 
by skilled personnel is a surgical procedure involving little risk. 


JENNES, Waterbury, Conn. 


THE ROENTGEN DIAGNOsIs OF NONOPAQUE FOREIGN BODIES IN THE BRONCHI. FREDERICK 
Eras, New York J. Med. 55:1461 (May 15) 1955. 


Elias states that fully 50% of all foreign bodies aspirated are nonopaque and occur chiefly 
in children under 3 years. Two cases are cited to uphold this thesis. History is of first importance, 
but may not be elicited. There are coughing and difficult breathing following sudden onset. 
Wheezing is common. There may be a “symptomless interval” (Jackson and Jackson). Physical 
examination tells little, but there is a limitation of lung expansion on the affected side with an 
associated emphysema or atelectasis. Obstructive emphysema in a young child points to foreign- 
body suspect. Confusion with bronchopneumonia, unresolved pneumonia, tuberculosis, lung 
abscess, bronchiectasis, and laryngotracheobronchitis is not unlikely. Early x-ray diagnosis is 
paramount in order that removal of the foreign body be prompt before pathological changes take 
place in the lower airways. Vegetable matter (peanuts) produces severe symptoms, which ofter 
are completely masked. Jackson has called frequent attention to peanut brittle when inhaled by 
small children as a concomitant cause. The important item is to hold under foreign-body 
suspicion all small children with symptoms and signs of lower respiratory obstruction. 


I. W. VoorHEEs, New York. 


Nose 


SurGICcAL Trips ON THE NASAL Tip. IRvinG B. GoLDMAN, Eye, Ear, Nose & Throat Month. 
33:583 (Oct.) 1954. 


Common problems in rhinoplasty include the bulbous tip, the asymmetric tip, and the post- 
surgical “pinched-in” nostril. A bulbous tip with redundant thick and oily type of skin often 
presents a problem of a concave break in the dorsum after healing. Insertion of a thin dorsal 
graft extending from just above the tip to the glabella will produce a more uniform dorsum and 
improve the appearance of the tip. If the inserted thin graft eventually disappears, it is replaced 
by a thin layer of fibrous tissue, and the nasal dorsum remains unbroken with a straight profile 
line. 

The asymmetric tip may be caused by caudal deflection of the septum, dislocated anterior 
nasal spine, unequal mesial crura, and post-traumatic scarring. An inherent skin factor causes 
uneven nostrils and lack of symmetry of the tip even after restoration of the basic deformity. 
Supplemental scaffolding is necessary for correction. The insertion of a triangular batten cut 
obliquely at its base will overcome this difficulty. The high point of the angulated batten is in 
contact with the lower leveled nostril, thus elevating the skin above it, with resulting symmetrical 
nostrils. 

The postsurgical “pinched-in” nostrils are corrected by delivering the lower lateral crus on 
one or both sides and, after freeing it of scar tissue, suturing a piece of autogenous or preserved 
cartilage to the caudal margin of the lateral crus, one-half of which is left bare projecting 
mesially, so that when the crus is replaced in the nostril, the bare cartilage finds a bed in the 


lobule. JENNES, Waterbury, Conn. 
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CoRRECTIVE NASAL SURGERY IN CHILDREN: GOLDMAN TECHNIQUE. MILTON L. JENNEs, 
Eye, Ear, Nose & Throat Month. 33:586 (Oct.) 1954. 


The application of rhinoplastic principles and technique is gradually freeing corrective surgery 
of the nasal septum from previous erroneous concepts. This is particularly true in respect to 
deformities involving the caudal part of the nasal septum. The very multiplicity of techniques 
used to correct these deformities is but other evidence of the confusion that has beset this kind 
of surgery. An essentially simple technique utilizing the rhinoplastic approach, which was devised 
by Dr. Irving B. Goldman, of New York, to correct deformities of the caudal end of the septum, 
has been the basis for the present work in corrective surgery of the nose and septum in children. 
A modification of the septal technique, suggested by Dr. Goldman for use in children, has been 
used in two children with obstructive caudal septal deformities, with highly satisfactory results. 


AuTHOR’s SUMMARY. 


Use oF REFRIGERATED HOMOGENOUS BONE GRAFT FOR MICROGENIA IN THE MAXILLO-FACIAL 

TRIAD. Irvin J. Fine, Eye, Ear, Nose & Throat Month. 33:591 (Oct.) 1954. 

The “maxillo-facial triad,” as described by Goldman, consists of a crooked nose with caudal 
septal deformity, a high-arched palate with malocclusion, and microgenia. A case is presented 
with successful correction of the nose and chin by means of rhinoplasty and the insertion of 
homogenous cancellous preserved bone in the chin between the mandible and soft tissues. 


JenNneEs, Waterbury, Conn. 


Use oF Ox CARTILAGE IN RHINOPLASTY. WILLIAM SCHWARTZ, Eye, Ear, Nose & Throat 
Month. 33:593 (Oct.) 1954. 


Ox cartilage is valuable in filling in defects of the nasal dorsum, especially if the areas are 
not too deep, because the fibrous-tissue replacement of the graft restores the desired contour. 
The bed in the nasal dorsum must be carefully prepared, and the graft must be fixed in place 
carefully by the external dressing. Nine cases are presented in which dorsal ox cartilage grafts 


have been successful. In 49 cases in which bovine grafts were used as columellar struts and 
battens, the graft was absorbed in each case. Although there was fibrous replacement, the sharp- 
ness of the contour of the tip profile was lost. Ox cartilage is very satisfactory as a chin graft in 
microgenia because the fibrous replacement adequately eliminates the defect. 


Jennes, Waterbury, Conn. 


HEMANGIOMA OF NasAL Bone. SAMUEL M. BLoom, Eye, Ear, Nose & Throat Month. 
33:596 (Oct.) 1954. 


A case is presented of hemangioma of the nasal bone following trauma. Biopsy was followed 
by radiotherapy and surgical excision. The resultant depression was repaired by the insertion of 
a preserved homogenous bone graft, followed by complete healing. 


JeENNES, Waterbury, Conn. 


EFFECT OF BIOMYDRIN ON THE NASAL Mucosa OF ALLERGIC PERSONS DURING THE 1953 
RAGWEED POLLINATING SEASON. M. A. Kapitan, A. L. AARONSON, and M. GoLprn, 
Eye, Ear, Nose & Throat Month. 33:731 (Dec.) 1954. 


Biomydrin, an antibiotic, antihistamine, and decongestant nasal solution, was used in 135 
allergic patients with active nasal symptoms from ragweed hay fever. The authors cite general 
agreement of the patients as to symptomatic relief and find no evidence of sensitization to the 
ingredients. It is significant that there was little or no correlation between the severity of the 
clinical symptoms, the appearance of the nasal mucosa, the cytology, and the cultural findings. No 
major changes were noted in the bacteriology or cytology of nasal smears or cultures taken at 
the beginning, in the middle, and after the end of the pollinating season. 


JENNES, Waterbury, Conn. 
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Miscellaneous 


Tue Use oF StapHyLococcus Toxoip 1n OTOLARYNGOLOGY. FRENCH K. HANSEL, Ann. 
Otol. Rhin. & Laryng. 63:324 (June) 1954. 


Hansel has found Staphylococcus toxoid effective in the treatment of furunculosis of the ear 
canal and vestibule of the nose; seborrheic dermatitis of the auricles and face; acute respiratory 
infections ; contact and atopic dermatitis of the auricle, periorbital area, and nasal vestibule; urti- 
caria and angioedema of the lips, tongue, pharynx, and larynx; serum disease reactions following 
the administration of penicillin; lowered immunity resulting from antibiotic administration. 
The best approach to such problems is through a correlation of bacteriologic, immunologic, and 
cytologic study. In utilizing Staphylococcus toxoid, maximum effectiveness is dependent upon 
the establishment and maintenance of an optimum small dosage. In general, the effective doses 
are found below that which causes a focal reaction. The principles of optimum dosage are 
applicable in the use of other bacterial or virus vaccines, as well as a variety of other antigenic 
and allergenic agents. Any increase or decrease is made only with the idea of maintaining the 
effective range; no progressive build-up of dosage is recommended. Following these principles, 
general or constitutional reactions are rare. 

The author advises against the widespread use of antibiotics, as there is evidence to show 
that antibiotic therapy tends to decrease the production of antibodies and lower natural immunity. 
On the other hand, low-dose Staphylococcus vaccine therapy tends to establish or stimulate 
natural immunity in certain diseases. However, in some instances combined vaccine therapy 


with minimum doses of antibiotics may be advisable. Coneey Kansas City, Kan 


Hemoptysis: REPORT oF MassivE HEMORRHAGE WITH NEGATIVE LuNG FinpinGs. HARRY 
MEYERSBURG, Eye, Ear, Nose & Throat Month. 34:49 (Jan.) 1955. 


Massive blood spitting may originate in the hypopharyngeal region, which has a very rich 
blood supply and where varices are not uncommon. Spontaneous bleeding from such vessels may 
be so profuse as to alarm the patient and may cause severe anemia. Meyersburg reports two cases 
of massive hemorrhage in which x-ray examination of the chest was normal. In both the site 
of bleeding was found to be a vein in the right vallecula. The treatment consisted in caut¢riza- 


tion with bichloracetic acid, followed by the application of Heavy Mineral Oil to limit the spread 
of the acid. Salivation was controlled by the prior administration of atropine sulfate in order to 
control salivation, to avoid the entry of acid or oil into the larynx. 

ABSTRACTOR’s COMMENT: A case was recently observed which was very similar to the 
two described in this article. The patient was a middle-aged woman with massive hemorrhage 
in whom a previous work-up, including chest x-ray, bronchoscopy, and bronchography, had dis- 
closed normal findings. The site of bleeding was found to be large tortuous veins in both val- 
leculae. Dr. Meyersburg is quite correct in his observation that the bleeding from such vessels 


can be quite profuse. JENNEs, Waterbury, Conn. 


MEDICINE’s IMPORTANCE IN AVIATION. KENNETH L. STRATTON, New York J. Med. 55:1129 
(April 15) 1955, 

Dr. Stratton is Medical Director of the American Airlines, Inc., at La Guardia Field, N. Y. 
He has written an exceptionally comprehensive article, which should be read by every practi- 
tioner regardless of his field, since almost everyone flies these days at some time in life, and 
problems continually arise before, during, and after flight. In 1931 the School of Aviation was 
moved to Randolph Field, Texas, where many ENT men served. Pilots must be examined and 
tested at frequent intervals, for much depends on the condition of ears, nose, and throat as to 
“lay-off” or continued service. For example, aerotitis media or barotitis with closure of the 
Eustachian tube and pain in the ears is common. Fortunately, simple inflation of the tubes usually 
suffices to clear the condition, but if there is acute respiratory infection (a cold), one should 
not fly until the condition is cleared. This is especially true of pilots, but passengers may not be 
too much disturbed under the modern pressurized cabin conditions, where simulated atmospheric 
ground environment is sought. This pressurization has materially reduced “air sickness” and 
also aerotitis. In World War II the Army was very strict in admitting would-be pilots to 
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service. Nose, throat, and ear conditions had to be nearly perfect. Deviated septa, sinusitis, and 
bad tonsils had to be corrected before a candidate could be taken in for training. Dr. Stratton 
has had very great experience in aviation medicine, and, fortunately, he is a gifted writer. 


I. W. VoorHEEs, New York. 


ARTIFICIAL FEVER TO AID PENICILLIN IN CHRONIC SINUSITIS AND CHRONIC Otitis MEDIA. 
Max UNGER, New York J. Med. 55:1470 (May 15) 1955. 


Unger states that penicillin was introduced to the medical profession some 10 years ago with 
definite limitations as to its use: chiefly in Gram-positive infections and in some Gram-negative 
ones. After brilliant success with this new “miracle drug,” physicians began to use penicillin in 
cases which were not adapted to its administration, for example, in certain walled-off lesions, 
such as osteomyelitis, appendicitis, and empyema. For a similar reason it did not work in 
patients with chronic ear and sinus conditions, but there was some improvement where acute 
exacerbations with fever were at hand. Therefore, Unger thought that it might be good experi- 
mental medicine first to produce a fever with antityphoid vaccine. Advantages were (1) the 
antibiotic action of penicillin in the presence of fever and (2) the phagocytic action created by the 
protein in the antityphoid vaccine. The author’s present plan is to give the vaccine subcutaneously, 
produce fever, then give penicillin in 600,000 units once daily so long as seems necessary. This 
article reports an over-all survey of 20 cases of chronic sinus and ear conditions, with much 
improvement in all and no troublesome complications. The patients remain ambulant (not 
required to go to bed). But they must cut down all fluids, especially coffee, cocoa, and tea. 
This is done in order to maintain as high a level of penicillin in the blood as possible and to 
slow the kidney elimination rate. Several tables are given to show the detailed history of each 


patrent. I. W. VooruHeEEs, New York. 


DIFFICULTIES IN SWALLOWING IN CHILDREN. P. Mounrer-KuHN and A. PERSILLON, 
Pédiatrie 10:37, 1955. 


This very thorough review of the subject, illustrated by 15 x-ray reproductions and numerous 
case reports and documented by three pages of references of the world literature, is divided 
into three parts. 

The first part presents briefly the anatomical and physiological conditions necessary for the 
act of swallowing. The second part discusses swallowing disturbances in the infant. Physio- 
logically, each infant must develop the reflexes and coordination of the various phases of 
swallowing, and this period of learning may be delayed, as demonstrated by the case of a 
premature girl 12 to 15 days of age who at first was believed to have tracheoesophageal fistula. 
The true disturbances in this age group are divided into those caused by malformations and 
anomalies of the gastrointestinal tract as well as the central nervous system, infections or tumors 
affecting the process of swallowing directly or indirectly, nervous disturbances, such as anorexia 
nervosa, spasms of the esophagus, meningeal hemorrhages, or the effect of drugs, and accidental 
disturbances, such as foreign bodies. 

The third part presents swallowing difficulties in the older child, such as those produced 
by infections causing paralysis of the palatopharyngeal muscles due to diphtheria, or those 
on a nervous basis (poliomyelitis, Guillain-Barré’s syndrome, dermatomyositis, tumors affecting 
the brain stem, and encephalopathies). An important group includes pathological changes of 
the esophagus itself, such as stenosis of the esophagus of delayed appearance, compression from 
without, spasms, megaesophagus, varicose veins, diphtheria of the esophagus, thrush, peptic 
ulcer, stenosis as a result of corrosive burns, and foreign bodies. 


GLAsER, Baltimore [A. M. A. Am. J. Dis. Curvp.]. 











Directory of Otolaryngological Societies * 


FOREIGN AND INTERNATIONAL 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 
(Société Canadienne d’Otolaryngologie) 


President: Dr. G. Edward Tremble, 1390 Sherbrooke St. West, Montreal. 
Secretary: Dr. G. Arnold Henry, 170 St. George St., Toronto. 
Place: Bigwin Inn, Lake of Bays, Muskoka, Ont. 


INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 
President: Dr. Antonio da Costa Quinta, Lisbon, Portugal. 
Secretary: Dr. Chevalier L. Jackson, 3401 N. Broad St., Philadelphia 40. 
Meeting: Fourth International Congress of Bronchoesophagology. 
Place: Buenos Aires, Argentina. Time: Oct. 28-29, 1955. 


President of Congress: Dr. Antonio Carrascosa. 


INTERNATIONAL CONGRESS OF AUDIOLOGY 


Place: Leyden, Netherlands. 
General Secretary: Dr. H. C. Huizing, 182 Oostersingel, Groningen, Holland. 


INTERNATIONAL COURSE IN PAEDO-AUDIOLOGY 


Place: Groningen, Netherlands. 
General secretary: Dr. H. C. Huizing, 182 Oostersingel, Groningen, Holland. 


PAN-AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY AND BRONCHO-ESOPHAGOLOGY 
President: Dr. Juan Manuel Tato, Azcuenaga 235, Buenos Aires, Argentina. 

Secretary: Dr. Chevalier L. Jackson, 3401 N. Broad St., Philadelphia 40. 

Meeting: Fifth Pan-American Congress of Oto-Rhino-Laryngology and Broncho-Esophagology. 
Place: San Juan, Puerto Rico. Time: April 8-12, 1956. 

President of Congress: Dr. Juan H. Font, Medical Arts Building, San Juan. 


S1xtH INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY. 
President: Dr. Arthur W. Proetz, 3720 Washington Blvd., St. Louis. 
General Secretary: Dr. Paul H. Holinger, 700 N. Michigan Ave., Chicago 11. 
Place: Hotel Statler, Washington, D. C. Time: May 5-10, 1957. 


NATIONAL 


AMERICAN MEDICAL ASSOCIATION, SCIENTIFIC ASSEMBLY, SECTION ON 
LARYNGOLOGY, OTOLOGY AND RHINOLOGY 


Chairman: Dr. John R. Lindsay, Chicago. 
Secretary: Dr. Hugh A. Kuhn, 112 Rimbach St., Hammond, Ind. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. Algernon B. Reese, 73 E. 71st St., New York 21. 
Executive Secretary-Treasurer: Dr. William L. Benedict, 100-1st Ave., Bldg., Rochester, Minn. 


Place: Palmer House, Chicago. Time: Oct. 9-15, 1955. 


* Secretaries of societies are requested to furnish the information necessary to keep this 


list up to date. 
233 





A. M. A. ARCHIVES OF OTOLARYNGOLOGY 


AMERICAN BOARD OF OTOLARYNGOLOGY 
President: Dr. Frederick T. Hill, Professional Building, Waterville, Maine. 
Secretary-Treasurer: Dr. Dean M. Lierle, University Hospitals, Iowa City. 
Place: Sheraton-Mount Royal Hotel, Montreal, Canada. Time: May 6-11, 1956. 


AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 
President: Dr. Daniel S. Cunning, 115 E. 65th St., New York 21. 
Secretary: Dr. F. Johnson Putney, 1719 Rittenhouse Sq., Philadelphia 3. 
Place: Sheraton-Mount Royal Hotel, Montreal, Canada. Time: May 15-16, 1956 (after- 

noons only). 
AMERICAN LARYNGOLOGICAL ASSOCIATION 

President: Dr. Bernard J. McMahon, 8230 Forsyth Blvd., Clayton 24, Mo. 
Secretary: Dr. Harry P. Schenck, 326 S. 19th St., Philadelphia 3. 
Place: Seigniory Club, Montreal, Canada. Time: May 13-14, 1956. 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OToLoGicaL Society, INc. 
President: Dr. Dean M. Lierle, Iowa City. 
Secretary: Dr. C. Stewart Nash, 708 Medical Arts Bldg., Rochester 7, N. Y. 
Place: Sheraton-Mount Royal Hotel, Montreal, Canada. Time: May 15-17, 1956 (mornings 
only). 


SECTIONS: 


Eastern.—Chairman: Dr. John A. Murtagh, Hanover, N. H. 
Place: The Statler Hotel, Boston. Time: Jan. 13, 1956. 


Southern.—Chairman: Dr. J. M. Robison, Houston, Texas. 


Place: The Shamrock, Houston, Texas. Time: Jan. 27-28, 1956. 


Middle—Chairman: Dr. William H. Craddock, Cincinnati. 
Place: The Netherlands Plaza, Cincinnati. Time: Jan. 16, 1956. 


Western.—Chairman: Dr. David D. De Weese, Portland, Ore. 


Place: County Medical Society Building, San Francisco. Time: Jan. 21, 1956. 


AMERICAN OTOLOGICAL Society, INc. 
President: Dr. William J. McNally, 1509 Sherbrooke St. West, Montreal 25, Canada. 
Secretary-Treasurer: Dr. Lawrence R. Boies, 90 S. Ninth St., Minneapolis 2. 


Place: Seigniory Club, Montreal, Canada. Time: May 11-12, 1956. 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT OF 
PLASTIC AND RECONSTRUCTIVE SURGERY, INC. 
President: Dr. Joseph Gilbert. 
Secretary: Dr. Louis Joel Feit, 66 Park Ave., New York 16. 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND OTOLARYNGOLOGIC ALLERGY 


President: Dr. F. Lambert McGannon, 14595 Madison Ave., Lakewood, Ohio. 


Secretary-Treasurer: Dr. Michael H. Barone, 468 Delaware Ave., Buffalo 2. 


Place: Palmer House, Chicago. Time: 1955. 
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Cat. #816/S RISH Suction Peri- 
osteal Elevator, Stainless Steel, 
$7.50 * 


For use in Rhinoplasty and Sub- 
mucous Resections. 


Suction assures a dry field in Peri- 
osteal or Perichondrial Dissec- 
tions. 


* See page 662 AMA Archives of Oto- 
laryngology, June 1955. For other 
instruments designed by Dr. Benito B. 
Rish refer to: 

AMA Archives of Otolaryngology 
February 1953, Vol. 57, pp. 206-209 
October 1954, Vol. 60, pp. 508-509 


Register now for 1955 Catalog 
B. J. FLORSHEIM 


2067 Broadway, at 72d St. 
New York 23, N. Y. 











HEALTH EDUCATION BOOKLETS 


Seven booklets on topics of interest to you 
and your patients. You will find them 
helpful in answering some of the ques- 
tions brought to you. 


EYES AND SIGHT 


WHOM SHALL | CONSULT ABOUT MY EYES? F. T. 
Jung. 8 pages. 15 cents. 


EYES-RIGHT! Audrey McKeever. 16 pages. 20 cents. 
EYESTRAIN. Louis J. Girard. 2 pages. 5 cents. 
THE NEW CONTACT AND CORNEAL LENSES. M. W. 


Nugent and Conrad Berens. 6 pages. 10 cents. 


VOICE AND SPEECH 
WHEN STUTTERING IS NORMAL. Jack M. Swartout. 


8 pages. 15 cents. 


YOUR VOICE. Chevalier Jackson and Chevalier L. 
Jackson. 12 pages. 15 cenis. 


MY SIX WEEKS OF SILENCE. May Richstone. 4 
pages. 10 cents. 

Keep a supply of these booklets on hand. 

Available at lower cost in quantity 

purchases. 


AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street 
Chicago 10, Illinois 








TIME TESTED 
More than THIRTY-SEVEN years of 
its continuous use by leading rhinolo- 
gists has PROVEN its efficacy in the 


treatment of acute and chronic 


Sinus In pections 


Acting by SUCTION (negative pres- 
sure) the only really safe way, it serves 
as a decongestant and detergent, re- 
moving the inflammatory exudates from 
the nasal mucosa as they accumulate. 
The important VENTILATION and 
DRAINAGE are re-established and re- 
generation of healthy tis- 
sue is promoted. The time 
tested clinical experimen- 
tation of the efficacy 
of this technic warrants 
your investigation. Mail 
coupon TODAY! 








NICHOLS NASAL SYPHON, INC. 
MONTCLAIR, N. J. 


Please send details of SPECIAL OFFER ‘’S” without obligation. 
NAME ... 


ADDRESS 

















A NEW SERIES IN 


SEX EDUCATION 


Titles in the new series! ~ 


®@ PARENTS’ PRIVILEGE | 
for parents of young children © 


of pre-school and early Ves 
school age | 3 '#) 


© A STORY ABOUT YOU 9 i. 


for children in grades 4, 5, and 6 


© FINDING YOURSELF } 4; 

for boys and girls of 
approximately junior high 
school age 


® LEARNING ABOUT LOVE 


for young people 
of both sexes (about 16 to 


20 years of age) .. 


® FACTS AREN'T ENOUGH 


for adults who have any 


responsibility for children ~ ; 


or youth that may create 
é need for an understanding 


of sex education == 








PRICES 


Note: Discounts apply to 
quantities of any single title, 
or to quantities of sets. 

Quantity Discount Price 


1 — $+ 50 

10 10% 4.50 
25 30% 8.75 
50 40% 15.00 
100 50% 25.00 
1000 60% 200.00 


Set of 5 titles, $2.25. 


Distributed by 


AMA SERVICES 
Box No. 8610A 
Chicago 77, Ill. 





ORDER BLANK 


Enclosed is $ 
Title 
. PARENTS’ PRIVILEGE 
. A STORY ABOUT YOU 
. FINDING YOURSELF 
. LEARNING ABOUT LOVE 
. FACTS AREN'T ENOUGH 
Complete set of five 





Please send pamphlet(s) to: 
(Please Print) 


Name 


(no stamps) for the following pamphlets): 


Quantity 

















Street 





City. 





Zone 


























in ia ao lc 


GOTTSCHALK 
MIDDLE EAR ASPIRATOR 


Removes secretions from the tympanic cavity in cases of 
otitis media with effusion and aero-otitis media; permits 
intermittent relief of the negative pressure without need of 
a special needle, for clearing the cavity of fluid in a single 
operation. Pyrex glass, graduated, with 20G and 22G, 212” 
needles, stopper, tubing and mouthpiece. Specify AU-540. 
Each, $7.50 








KOS 
ATTIC EAR CANNULA 


This effective tympanic aspirator removes debris and fluid 
with no damage to the epithelium, and less trauma than 
sponging with gauze or cotton. The 3”, 17G cannula is 
stainless, furnished complete with a glass observation tube, 
Luer fitting and rubber tubing, for use with any suction 
unit. Specify AU-1340. Each, $1.25 


Instrument Makers To The Profession—Since 1895 


OV Mueller 5 Ce: 


330 SOUTH HONORE STREET 
CHICAGO 12 


ILLINOIS 


BRANCHES NOW IN ROCHESTER (MINN.)—DALLAS AND HOUSTON, TEXAS 











The Skin in Health and Disease. 
Harold N. Cole. 8 pages. 15 cents. 

“Hair-Brained” Notions. Lois 
Mattox Miller. 12 pages. 15 cents. 

Acne. 2 articles. Robert P. Little; 
Jane Parker Kirkpatrick. 12 pages. 
15 cents. 

Cosmetic Facts and Fancies. 
Austin Smith. 8 pages. 15 cents. 





Pamphlets about ppenmems 


SKIN 


Psoriasis, The Threadbare Man- 
tle. Lester Hollander. 12 pages. 
15 cents. 


Fire Under the Skin. William W. 
Bolton. 12 pages. 15 cents. 


Please remit with order 


AMERICAN MEDICAL ASSOCIATION 
535 N. Dearborn St. ©® Chicago 10 














THRIFTY 


The RENEWABLE 


HEAD MIRROR BY “HEAD LINE" 


Save time and money. Refill in a 
jiffy, at /. the price of the com- 
plete mirror. Shatter resistant. 

Cork hioned, cial 
quality condenser. Sturdily 


built. Only 1!/, oz. 
Complete Renewable. .$3.00 
Replacement (refill). . .$1.50 
Wear Bifocals? Include #234B extension . $1.00 
AT SURGICAL STORES — BROCHURE FROM 
The HEAD LINE Co. — Flushing 66, N. Y. 











The WF | . 


... Solid Nylon ‘bands by “Head Line” 


Only 1'/, oz. « Light « Tough » Handsome. Fit per- 
fectly in 3 ways. Adjust to forehead angle. Semi- 
flexible. Break and rip proof. Shed perspiration and 
hair tonic. Self-conforming Neoprene cushion. Stain- 
less Ball-joint........ .Wipe, scrub or even BOIL. 
+3N Solid Nylon Triple-Fit band .. $4.70 
+3NE like 3N but for head light . $4.90 
Wear Bifocals? Use # 234B extension +. -$1.00 
AT SURGICAL STORES — BROCHURE FROM 


The HEAD LINE Co. — Flushing 66, N. Y. 














McIVOR MOUTH GAG 
offers SAFETY and BETTER EXPOSURE 


for the Surgeon... with 
no Traumatism to Incisor Teeth 


This improved Mouth CT oTe) represents the first 
advancement in Mouth Gag design for many years. Con- 
tact is made behind canine teeth... with positive, two- 
point pressure at all times. Completely flexible in use 
as various adjustments are possible in either plane. 
Three sizes of tongue blades come with each Mouth Gag. 
Fits any mouth from small child to adult...and success- 


fully used on edentulous patients. 





THE McIVOR MOUTH GAG, of finest material and work- $3 
manship, with 3 sizes of tongue blades - COMPLETE 


The McIVOR MOUTH GAG only, $20.00 
TONGUE BLADES, individually . $6.00 
¥ 


Order a MclVOR MOUTH GAG through 
your regular supplier, or write: 


ROBERT & WILLIAMS CO. 


Manufacturers of the McIVOR MOUTH GAG 
416 THIRTIETH STREET * OCAKLAND 9, CALIFORNIA 











Follow Current 


Developments in Pediatrics with 
the A. M. A. American Journal of 
DISEASES of CHILDREN 


Significant contributions, amply illustrated. 
Today’s practice and opinion among notable workers in pediatrics. 


Brilliant editorial leadership: Cuiirrorp G. Gru ee, Chief Editor, Evanston, Ill. 


SAMUEL Z. LEvinE, New York 





AMERICAN MEDICAL ASSOCIATION Rocer L. J. KeENNepy, Rochester, Minn. 


535 N. Dearborn St., Chicago 10, Illinois Francis Scott Smytu, San Francisco 
Please Begin My Subscription to A. M. ” gg He 
Journal of DISEASES of CHILDREN with the ex Rosser B. Lawson, Winston-Salem, N. C. 


A. A. WEEcH, Cincinnati 
James L. Witson, Ann Arbor, Michigan 


=. — 
$12.00 YEARLY ‘ah Wo tr W. ZvueEtzer, Detroit 
$13.50 FOREIGN $12.50 CANADIAN 




















A COMPLETE TREATMENT ROOM IN A SMALL AREA 


« 


The dimensions in the above photograph are 5’ 9” along one wall and 4’ 2” along the other. In this area, 
conveniently arranged, is everything needed to make a complete examination. However, it need not be con- 
fined to this limited space. The complete absence of piping and wiring is especially noticeable. A number 
of other arrangements will be furnished on request. 


Treatment Stand: Covered with stainless steel. Contains: air regulator with gauge, tubing, cutoff and air 
filter; nasopharyngoscope rheostat; push button; cautery transformer and rheostat; transilluminator complete 
with rheostat, cord, handle, lamps, antrum and frontal tips; seven metal drawers on fiber runners and one 
large drawer for towels; waste container; bakelite covered work table; space for six spray bottles, twelve 
solution bottles, shelf for cotton jars; pocket for history card or prescription blanks; and a spray bottle 
heater; the whole presents an attractive appearance and will not tarnish and is easy to keep clean. Price 
complete without glassware $185.00. Without air but with electrical equipment $155.00. With air equipment 
only $140.00. Without either air or electrical equipment $110.00. Glassware available. 


Chair: Can be placed in horizontal position, will not tip in this position; raised and lowered by large hand 
wheel; paper covered headrest removable; locked with foot-pedal; bakelite armrests removable. Back locks 
rigidly in any position. As shown in brown. $140.00. 


Turning Chair: By adding a footrest and the necessary handles this chair can be used for turning tests. All 
the additional equipment is easily and quickly removable. Add. $30.00. 


Combined Suction and Cuspider: This is an entirely new piece of equipment. It was designed to eliminate 
the cost of installing a separate suction. The apparatus is 12” wide and projects 13%” from the wall. The 
flushing rim and the suction is furnished with a vacuum breaker and should meet all plumbing requirements 
Stop and trap not furnished. Available in ivory, green and white. Price $85.00. 


Ceiling Light: A telescopic light attached to the ceiling. May also be attached to base board in back of 
chair. Available in 4, 5, 6 and 7 ft. (extended). 4 ft. $15.50 (add one dollar per ft.). 


Light Shield: Takes an ordinary 100 watt lamp. Will not burst; spot can easily be rotated. $5.00. 
Stool: A soft upholstered stool with easy running ball bearing stem casters. $20.00. Stool with back, $26.00. 
Catalog sent upon request. 


All Prices are F.0.B. Los Angeles, Calif. 


Surgical Mechanical Research 


1901-1903-1905 Beverly Blvd. | SMR Los Angeles 57, Calif. 




















a distinguished pair 


ational 


Ask your Surgical Supply 
Dealer to show you 
National #5070... 
Nasopharyngoscope, 11 
Fr., with switch cord, 2 
spare bulbs, bulb wax, 
in walnut case. 


No ordinary instruments are these two National 
Nasopharyngoscopes. Both have a quality of dis- 


tinction that you will appreciate. 


The moment you look through either instrument you 
will see that the whole field of vision is exception- 
ally bright, sharp, halo- and distortion-free to the 


very edge of the field. 


NATIONAL ELECTRIC INSTRUMENT CO., INC., 


ELMHURST 73, N. Y. 





